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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] This invention relates to novel benzimidazole derivatives bondable to DNAs to inhibit proliferation of cells, 
and also to pharmaceutical compositions containing same, especially their use as anticancer agents, antiviral agents, 
antimicrobial agents or the like. 

10 

Description of the Related Art 

[0002] DNA-acting compounds include those useful as anticancer agents. For example, adriamycin is useful as an 
anticancer agent which intercalates into DNA. Further, DNA-reacting compounds such as cisplatin and mitomycin are 

15 also employed widely. Anticancer effects which are derived from such action on DNA are considered to have been 
ascertained although their mechanisms have not been fully elucidated. In the meantime, it has come to knowledge 
that distamycin and netropsin are substances bondable to DNA and having anti-tumor activities (Nature, 203, 1064-65 
(1964)). These substances have attracted attention as groove binders which are different in their manner of bonding 
with DNA compared to conventional anticancer agents. 

20 [0003] According to the conventional knowledge of anticancer agents, it is presently by no means possible to foresee 
which structural part of a compound is really needed for interaction with DNA or what other structures can substitute 
for the part of the compound. It is however meaningful to predict the presence of other compounds having a desired 
structure and to make a search for them. A strong demand is therefore believed to exist for the search of such a new 
structure so that a novel anticancer agent can be created. 

25 [0004] Also known are compounds in which structure of an alkylating agent has been bonded to distamycin deriva- 
tives. Typical examples are found inter alia in J. Am. Chem. Soc., 107, 8266(1985), EP 246868, WO 93-13739, J. Med. 
Chem., 32, 774(1 989). Compounds in each of which the structure of an alkylating agent has been bound to a compound 
similar to distamycin by bonding N-methylimidazole as a partial structure via an amide bond are also known (U.S. 
Patent No. 5,273,991). These compounds include those making use of a bis(2-chloroethyl)amino residual group as an 

30 alkylating agent. This residual group is already known to be a structural part of anticancer agents. For example, chlo- 
rambucil is known as an anticancer agent which contains a bis(2-chloroethyl)amino residual group in its molecule. The 
anticancer activities of this compound are presumed to result from alkylation of DNA, enzymes or the like. However 
the value of addition of the structure of an alkylating agent, for example, the structure of chloroethylamine, as a part 
of the structure of a DNA-bonding anticancer agent is still hardly considered to have been ascertained. 

35 

SUMMARY OF THE INVENTION 

[0005] An object of the present invention is to provide a novel compound which acts on DNA or contains a structural 
part capable of acting on DNA and which is useful as an anticancer agent, an antiviral agent, an antimicrobial agent 
<o or the like. 

[0006] The above-described distamycin is a typical example of compounds which bind to DNA. Distamycin is char- 
acterized in that a pyrrole ring is bonded via an amide bond. As DNA-binding compounds include several other types 
of compounds, the present inventors made a search for a new structure under the assumption of existence of com- 
pounds which have a structure different from the known compounds and exhibit anticancer action. As a result, novel 

45 compounds having the structure created from the direct bonding of a 5-membered aromatic ring with benzimidazole 
have been chosen as compounds useful as anticancer agents. Preferred examples include 1H-2-[1-methyl-(substitut- 
ed)pyrrol-2-yl]benzimidazole-5-carboxamide derivatives, 1H-2-[(substituted)pyrrol-2-yl]benzimidazole-5-carboxamide 
derivatives, 1 H-2-[( substituted )imidazol-2-yl]benzimidazole-5-carboxamide derivatives, 1 H-2-[1-methyl-(substituted) 
imidazol-2-yl]benzimidazole-5-carboxamide derivatives, 1H-2-[(substituted)furan-2-yl]benzimidazole-5-carboxamide 

so derivatives, 1H-2-[(substituted)thiophen-2-yl]benzimidazole-5-carboxamide derivatives and 1H-2-[(substituted) thi- 
ophen-3-yl]benzimidazole-5-carboxamide derivatives. These compounds have novel structures and are not known at 
alt as useful anticancer agents. These compounds, for example, 1H-2-(4-formyl-1-methylpyrro!-2-yl)benzimidazol- 
5-[N-(2-amidinoethyl)]-carboxamide have been found to bind to DNA, indicated by the measurement of an increased 
Tm value (Tm: the melting temperature of double-stranded DNA) and, when tested in vitro, showed a similar degree 

55 of proliferation-inhibiting activity against tumor cells as distamycin. 

[0007] Compounds in which strucutre of an alkylating agent has been bonded to distamycin derivatives are known 
so that there is the chance that their activities as anticancer agents may be enhanced by the addition of an alkylating 
moiety. In this regard, an investigation was also conducted at the same time. Compounds containing chlorambucil or 
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another alkylating partial structure showed much higher anticancer activities than distamycin or chlorambucil. From 
this, the compound having a structure in which an aromatic 5-membered ring is bound directly to benzimidazole has 
been found to provide a highly active anticancer agent when an alkylating agent is added into the same molecule. 

DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 

[0008] The present invention therefore provides a compound represented by the following chemical formula (1) or 
a pharmacologically acceptable salt thereof: 



RrfCHrf^ (1) 

H 



wherein X, Y and 2 each independently means CH, N, NH, N(CH 2 ) t CH 3l S or O with the proviso that X, Y and Z do 
not have the same meaning at the same time and t stands for an integer of 0-5, m and n are integers of 0-5, and 
R 2 each independently means a hydrogen atom, a 20 a,kvl group, a C^ 0 haloatkyl group, a C^q alkoxyl group, 
20 a hydroxyl group, a C UU) alkylthio group, a substituted or unsubstituted amino group, a substituted or unsubstituted 
ammonium group, a substituted or unsubstituted sulfonium group, a substituted or unsubstituted phenyl group, a sub- 
stituted or unsubstituted 5-membered heteroring, a substituted or unsubstituted 6-membered heteroring, a substituted 
or unsubstituted fused heteroring, a substituted or unsubstituted amidino group, a substituted or unsubstituted gua- 
nidino group, an amino acid residual group, or a group represented by the following chemical formula (2): 



n 4 _ 



wherein R 3 means (CH 2 ) r or (CH 2 ) r O in which r stands for an integer of 0-5 and the O atom is located closer to the 
phenyl group, R 4 means a hydrogen atom, aC 1>10 alkyl group, a C^q alkoxyl group, a halogen atom, a trifluorom ethyl 

35 group, a cyano group, an amidino group, a guanidino group, a carboxyl group or -COR 7 in which R 7 means a C v5 alkyl 
group, an alkylamino group which may be substituted by a substituted amino group, an amino group which may be 
substituted by a substituted or unsubstituted phenyl group or a substituted or unsubstituted benzylamino group, R5 
means a hydrogen atom, a C^^ alkyl group, a C^q alkoxyl group, a halogen atom, or -(CH 2 ) p N(R 8 ) 2 or -(CH 2 ) p NR 8 R9 
in which p stands for an integer of 0-5, or R 4 and R 5 may form a ring when R 4 and R 5 take mutually adjacent positions, 

40 R 6 means a hydrogen atom, -(CH 2 ) p N(R 8 ) 2 - or-(CH 2 ) p NR 8 R 9 wherein in each case of R 5 and R 6 , R 8 means -CH 2 CH 2 W, 
R 9 means a C.,_ 5 alkyl group or a mesyl group, W means a halogen atom, a hydroxyl group, a mesyloxy group, a 
tosyloxy group or -OCOR 7 in which R 7 and p have the same meanings as defined above. 
[0009] The present invention will hereinafter be described in further detail. 

[001 0] Desired examples of the 5-membered ring which contains X, Y and Z in the compound of the chemical formula 
45 (1 ) include pyrrole, 1 -methyl pyrrole, imidazole, 1 -methyl imidazole, furan, thiophene, oxazole, isooxazole, pyrazole and 
isothiazole. 

[0011] Preferred examples of the C 1 . 20 alkyl group represented by R 1 or R 2 include methyl, ethyl, n-propyl, i-propyl, 
n-butyl, i-butyl, t-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl and stearyl. 

[0012] Desired examples of the C^q haloalkyl group include chloromethyl, chloroethyl, chloropropyl, chlorobutyl, 
50 chloropentyl, chlorohexyl, chloroheptyl, bromomethyl, bromoethyl, bromopropyl, bromobutyl, bromopentyl, bromohexyl 
and bromoheptyl. 

[0013] The substituted or unsubstituted amino group is an amino group or a monoalkylamino or dialkylamino group 
which has been substituted by a linear or branched C|. 10 alkyl group. Desired examples include methylamino, ethyl- 
amino, n-propylamino, i-propylamino, n-butylamino, dimethylamino, diethylamino, dipropylamino and diisopropylamino 
55 groups. 

[0014] Desired examples of the C|_ 10 alkoxyl group include methoxyl, ethoxyl, n-propyloxy, i-propyloxy, n-butoxy, i- 
butoxy, t-butoxy, n-pentyloxy, n-hexyloxy, n-heptyloxy and n-octyloxy. 

[0015] Desired examples of the C^q alkylthio group include methyithio, ethylthio, n-propylthio, i-propylthio, n-butylth- 
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io, i-butylthio, t-butylthio, n-pentylthio, n-hexylthio, n-heptylthio and n-octylthio. 

[0016] The substituted ammonium group is a trialkylammonium group which has been sub-stituted by a linear or 
branched alkyl group, for example, trimethylammonium ortriethylammonium, or an ammonium group represented 
by the chemical formula (9). In the formula (9), U- can be any anion insofar as the anion is pharmacologically acceptable 
(for example, CI-, h, OS0 3 -, N0 3 ", HOOCCH=CHCOO or the like). and R 12 independently mean a linear or 
branched 10 alkyl group with methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl, n-hexyl, n-heptyl or 
n-octyl being desired. 



";;6- ::p R -;6 



U" U' U' 





(9) 

[001 7] The term "substituted or unsubstituted sulfonium group" means a sulfonium group; or a sulfonium group sub- 
stituted by a linear or branched C-,^ alkyl group, for example, a dimethylsulfonium, diethylsulfonium, methylethylsul- 
fonium, methylpropylsulfonium, diisopropylsulfonium or methytisopropylsulfonium group, or a group represented by 
the following formula (10). In the formula (10), U" can beany anion insofar as the anion is pharmacologically acceptable 
(for example, Cl\ I", OSO3-, NO3-, HOOCCH=CHCOO" or the like). means a linear or branched Ci_ 10 alkyl group 
with methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl, n-hexyl, n-heptyl or n-octyl being desired: 




+ U" 
— N^S-R,, 

w 



(10) 



[0018] The substituted or unsubstituted phenyl group is a phenyl group which may be substituted by a halogen atom 
(fluorine atom, chlorine atom, bromine atom or iodine atom), a linear or branched C^_ 5 alkyl group, a linear or branched 
C-i.5 alkoxyl group, a alkoxycarbonyl group, a haloalkyl group, a cyano group, an amidino group, and a C^, 3 
dialkylamino group. Desired examples of the substituted or unsubstituted phenyl group include chlorophenyl, dichto- 
rophenyl, trichlorophenyl, bromophenyl, dibromophenyl, tribromophenyl, fluorophenyl, difluorophenyl, trifluorophenyl, 
methylphenyl, ethylphenyl, n-propyl phenyl, i-propytphenyl, n-butylphenyl, i-butylphenyl, t-butyl phenyl, methoxyphenyl, 
ethoxyphenyl, methoxycarbonylphenyl, methylcarboxyphenyl, trifluoromethylphenyl, cyanophenyl, amidinophenyl, 
dimethylaminophenyl, dimethylaminophenyl, and 3,4,5-trimethoxyphenyl. The substituting position of each of the 



EP0 711 768 B1 

above substituents can be the 2-, 3- or 4-position in the case of the mono-substitution, any two of the 2-, 3-, 4-, 5- and 
6-positions in the di-substitution and any three of the 2-, 3-, 4-, 5- and 6- positions in the tri-substitution unless otherwise 
specifically indicated. 

[0019] The 5-membered heteroring of the substituted or unsubstituted 5-membered heteroring is chosen from pyr- 
5 rolyl, furyl, thienyl, imidazolyl, oxazolyi, pyrazolyl, thiazolyl, isothiazolyl, isooxazolyl, pyrrolinyl, imidazolidinyl, pyrazo- 
lidinyl, pyrazolinyl, furazanyl, tetrahydrofuranyl, triazolyl and tetrazolyl. 

[0020] The 6-membered heteroring of the substituted or unsubstituted 6-membered heteroring is chosen from pyridyl, 
pyrimidinyl, pyranyl, pyradinyl, pyridazinyl, piperidyl, piperidinyl, piperazinyl, thiomorpholino, 4-methyl-1-piperazino, 
4-benzyl-1-piperazino, 1-morpholino, 1-piperidino, 4-piperidino, and 4-methyl-1-piperidino. 
10 [0021] The fused heteroring of the substituted or unsubstituted fused heteroring is chosen from quinolyl, isoquinolyl, 
indolyl, isoindolyl, phthalazinyl, quinoxalyl, quinazolyl, cinnolyl, indolinyl, isoindolinyl, carbazolyl, acridinyl, benzotria- 
zolyl, benzisooxazolyl, azaindolyl, azabenzindolyl, benzodioxanyl, piperinyl, and xanthenyl. 

[0022] In the substituted or unsubstituted 5-membered heteroring, the substituted or unsubstituted 6-membered het- 
eroring, or the substituted or unsubstituted fused heteroring, the substituents indicated by the term "substituted" are 
15 chosen from halogen atoms (fluorine atom, chlorine atom, bromine atom and iodine atom), linear or branched C^ 
alkyl groups, linear or branched C^s alkoxyl groups, C u3 alkoxycarbonyl groups, C U3 haloalkyl groups, a cyano group, 
an amidino group, and C^ dialkylamino groups. 

[0023] The substituted or unsubstituted amidino group is a group represented by the chemical formula (11). R n 
means a C^g alkyl group with methyl, ethyl, n-propyl, i-propyl, n-butyi, i-butyl, t-butyl, n-pentyl, n-hexyl, n-heptyl or n- 
20 octyl being desired. 

NH NH NH 

25 J—nhr i:l — Lnhcor i:l JL NHCOORll 

NH NH 
30 — LnHCSOR!! -L NHCSNHRll 

(11) 



35 [0024] The substituted or unsubstituted guanidino group is a group represented by the chemical formula (12). 

means a C 1 . 10 alkyl group with methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl, n-hexyl, n-heptyl or n- 
octyl being desired. 



40 NH NH 



-NH— L NH R 1 x -NH — ^ — NHCOR^ ± 



45 NH NH 



50 



(12) 



NH — u — NHCOOR^ x -NH— NHCS OR ± x 



[0025] The term "amino acid residual group" means a carboxyl-removed moiety of an amino acid chosen from ar- 
ginine, histidine and lysine. 

[0026] The term "halogen atom" as R 4 , Rg and R 7 means F, CI, Br or I. 
55 [0027] Desired examples of the halogen atom as W are CI and Br. 

[0028] Preferred examples of the C u ^ 0 alkyl group represented by R 5 include methyl, ethyl, n-propyl, i-propyl, n- 
butyl, i-butyl, t-butyl, n-pentyt, n-hexyl, n-heptyl and n-octyl groups. 

[0029] Desired examples of the C^q alkoxyl group represented by R 5 include methoxy, ethoxy, n-propyloxy, i-pro- 
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pyloxy, n-butoxy, i-butoxy, t-butoxy, n-pentyloxy, n-hexyloxy, n-heptyloxy and n-octyloxy. 

[0030] When R 4 and R 5 take mutually adjacent positions and form a ring, the resulting group is represented by the 
following formula (13): 



[0031] The alkylamino group which is represented by R 7 and may be substituted by a substituted amino group is 
is chosen from dimethylaminoethylamino, dimethylaminopropylamino, dimethylaminobutylamino, diethylaminoethylami- 

no, diethylaminopropylamino, diethylaminobutylamino, dipropylaminoethylamino, dipropylaminopropylamino, dipro- 

pylaminobutylamino, diisopropylaminoethylamino, diisopropylaminopropylamino and diisopropylaminobutylamino. 

[0032] The amino group which is represented by R 7 and may be substituted by a substituted or unsubstituted phenyl 

group can desirably be aniline, 4-dimethylaminoaniline or 4-chloroaniline. 
20 [0033] The substituted or unsubstituted benzylamino group represented by R 7 is benzylamine or 4-dimethylami- 

nobenzylamine. 

[0034] The term "pharmacologically acceptable salt" means an inorganic acid salt or an organic acid salt such as 
the hydrochloride, sulfate, nitrate, acetate, fumarate, maleate, citrate or oxalate. 

25 Best Modes for Carrying Out the Invention 

[0035] A group of compounds, which can be represented by the chemical formula (1 ), will hereinafter be described 
by dividing them into the following three groups A, B and C. 

[0036] Incidentally, compound numbers which appear in this specification indicate the numbers of compounds shown 
30 in Tables 1-4. 

[0037] Group A: Among the compounds represented by the chemical formula (1 ), those not classified to Group B or 
Group C and pharmacologically acceptable salts thereof. 

[0038] Group B: Among the compounds represented by the chemical formula (1), the compounds in which R 2 is an 
oxoethylene group, an ethyleneimino group, a halogen-substituted C^q alkyl group or a group represented by the 
35 formula (2), and pharmacologically acceptable salts thereof. 

[0039] Group C: Among the compounds represented by the chemical formula (1), the compounds in which R 1 and 
R 2 are individually a group represented by the formula (2), and pharmacologically acceptable salts thereof. 
[0040] A description will next be made of syntheses of these compounds. In the following description and Examples, 
DCC stands for N.N'-dicyclohexylcarbodiimide, CDI for N.N'-carbonyldiimidazole, HOSu for N-hydroxysuccinimide, 
EDCI for 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, DECP for diethyl cyanophosphonate, HOBtfor 

1 - hydroxy benzotriazole, DMAP for 4-dimethylaminopyridine, DMF for dimethylformamide, THF for tetrahydrofuran, 
DMSO for dimethylsulfoxide, and IPA for isopropanol. Pd/C indicates Pd on charcoal, in which the palladium generally 
accounts for 5 to 10%. 

[0041] A description will now be made of a process for the synthesis of the compound represented by the chemical 

45 formula (3), which is a principal intermediate. 

[0042] As will be shown below by Reaction scheme (1 ), the aldehyde of the formula (5) and the 3,4-diaminobenzoic 
acid of the formula (6) or its ester are heated in nitrobenzene at 100°C to a reflux temperature, preferably at 130 to 
200°C, the reaction mixture is allowed to cool down to room temperature, and the reaction product of the formula (3), 
that is, 1 H-2-benzimidazole-5-carboxyiic acid or its ester derivative can then be collected by filtration. As will be shown 

so below by Reaction scheme (2), when the ester is obtained here, hydrolysis of it can provide the corresponding 1H- 

2- benzimidazole-5-carboxylicacid derivative represented by the chemical formula (14). Although no particular limitation 
is imposed on the amounts of the aldehyde of the formula (5) and the 3,4-diaminobenzoate of the formula (6), the latter 
may be reacted generally in an amount of 80-120 mole parts per 100 mole parts of the former. The reaction in nitroben- 
zene is carried out under heat until the raw materials are used up while the progress of the reaction is observed. A 

55 heating time in a range of 5-100 hours can bring about good results. The heating can be conducted continuously or 
intermittently until the total heating time reaches the above-described time. The hydrolysis of the ester can be conducted 
by heating it in a mixed solvent of water and ethanol or water and methanol while using sodium hydroxide or potassium 
hydroxide. Although the proportion of water in the mixed solvent can be from 5 to 90 wt.%, 40 to 60 wt.% can give 
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good results. The heating temperature can range from 50°C to the reflux temperature. 



Y-X H 2 N^^XOOR 10 

0 2 N-4y>-CHO + IT 
Z H 2 N"^^ 
(5) (6) 



nitrobenzene o^Jt^Xy 000 ^ 

^ H , . 

(3) 



Reaction scheme (1) 

°^^:x> coor, ° 

(3) H 

Na ° H 0 !N 4^X> C ° OH 
(14)" 

Reaction scheme (2) 



[0043] For example, selection of 1-methyl-4-nitropyrrole-2-carboxyaldehyde, 4-nitropyrrole-2-carboxyaldehyde, 
5-nitropyrrole-2-carboxyaldehyde, 1-methyl-4-nitroimidazole-2-carboxyaIdehyde, 4-nitroimidazo!e-2-carboxy alde- 
hyde, 5-nitrofuran-2-carboxyaldehyde, 4-nitrothiophene-2-carboxyaldehyde and 2-nitrothiophene-4-carboxyaldehyde 
as starting materials makes it possible to synthesize, by similar procedures, 1H-2-[1-methyl-4-nitropyirol-2-yl]benzim- 
idazole-5-carboxy!ic acid, 1H-2-[4-nitropyrrol-2-yl]benzimidazole-5-carboxy1ic acid, 1H-2-[5-nitropyiTOl-2-yl]benzimi- 
dazol-5-carboxylic acid, 1H-2-[1 -methyl -4- nitroimidazol-2-yl]benzimidazole-5-carboxylic acid, 1 H-2-[4-nitro-imidazol- 
2-yl]benzimidazole-5-carboxylic acid, 1H-2-[5-nitrofuran-2-yl]benzimidazole-5-carboxylic acid, 1H-2-[4-nitrothiophen- 

2- yl]benzimidazole-5-carboxy1ic acid and 1 H-2-[2-nitrothiophen-4-yl]benzimidazole-5-carboxylic acid, respectively. 
[0044] Incidentally, to heat a substituted benzaldehyde and 3,4-diaminobenzoic acid in nitrobenzene for the prepa- 
ration of a corresponding 1 H-2-phenylbenzimidazole has already been disclosed in Syn. Commun., 20, 955-963(1990). 
Use of the above-described aromatic 5-membered aldehyde derivatives having a nitro group is however novel. 
[0045] As a further alternative, the compound of the formula (14) can also be synthesized as will be described next. 
For example, 1-methyl-4-nitro-2-pyrrolecarboxylic acid is reacted, by using the process disclosed in Tetrahedron, 34, 
2389-2391(1978), with thionyl chloride into 1-methyl-4-nitro-2-pyrrolecarboxylic acid chloride, which is then reacted 
with a 3,4-diaminobenzoic acid to obtain 3-amino-4-(1-methyl-4-nitro-2-pyrrolecarboxamido)benzoic acid or 4-amino- 

3- (1-methyl-4-nitro-2-pyrrolecarboxamido)benzoic acid as the exemplified compound. Here, the reaction product can 
also be a mixture of both the benzoic acids, methylene chloride, chloroform, DMF or the like can be used as a solvent. 
Other solvents are also usable as long as they do not take part in the reactions. Heating of the thus-obtained amide 
compound in trifluoroacetic acid provides 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxyIic acid. Further, 
1-methyl-4-nitro-2-trichloroacetyl pyrrole which is a known compound disclosed in Heterocycles, 27, 1945-1952(1988) 
is likewise reacted with 3,4-diaminobenzoic acid to obtain 3-amino-4-(1-methyl-4-nitro-2-pyrrolecarboxamido)-benzoic 
acid or 4-amino-3-(1-methyl-4-nitro-2-pyrrolecarboxamido)benzoicacid. Here, the reaction product can also be a mix- 
ture of both the benzoic acids. The reaction product can also be converted into 1H-2-(1-methyl-4-nitropyrrole-2-yl) 
benzimidazole-5-carboxylic acid likewise. The reaction can also be conducted similarly by using as a starting material 
an equivalent carboxylic acid other than 1-methylpyrrole-2-carboxylic acid. 
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[0046] The above-described reactions can be summarized as follows (Reaction scheme (3)): 



0 2 N 



0 2 N 



TV COOH 

CH 3 (15) 



"^V-COCI 
CH 3 (16) 



h 2 nV (17) 



0 2 N 



TV CONH 



COOH 



CH 3 H 2 N 
(18) 



N 




trifluoroacetic acid 



0 2 N 




COOH 



CH 3 H 



(19) 



Reaction scheme (3) 



[0047] A description will next be made of the syntheses of the compounds in the respective groups. 
[0048] As will be shown below in Reaction scheme (4), syntheses of the compounds in Group A can be conducted 
generally by uniting an amino compound, which is represented by the formula (20) and generally contains the moiety 
designated by R 2 , with the carboxylic acid of the formula (14) in the presence of a suitable condensing agent, for 
example, DCC, CDI, EDCI, DECP or the like, subjecting the so-obtained intermediate of the formula (21) to catalytic 
hydrogenation to reduce its nitro group into an amino compound and then, reacting a carbonyl compound containing 
the moiety designated by to the resultant amino compound. 



[0049] The amino compound which is represented by the formula (20) and contains the moiety designated by R 2 
can be either one available as a reagent or one synthesizable through several steps by combining known reactions. 
Usable amino compounds include alkyiamino compounds, for example, methylamine, ethylamine, 1-aminopropane, 
2-aminopropane, 1-aminobutane and 2-aminobutane. Examples of substituted amino compounds include dimethyl- 
aminopropylamine, diethylaminopropylamine and dipropylaminopropylamine. Examples of amino compounds using 
as a substituent an alkylthio group include methyithiopropylamine, ethylthiopropylamine, propylthiopropylamine, 
butylthiopropylamine and the like. Examples of amino compounds using as the substituent an ammonium group include 





R ,»cH 2 , m coNH^>v;x> C (°) H(0H!) " R2 



(Reaction scheme 4) 
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a minopropyltri methyl ammonium, aminopropyltriethylammonium and the like. When amino-containing derivatives sub- 
stituted by the substituted or unsubstituted phenyl group, the substituted or unsubstituted 5-membered heteroring, the 
substituted or unsubstituted 6-membered heteroring and the substituted or unsubstituted fused heteroring are used in 
the reaction, compounds which contain, as a substituent represented by R 2 , the substituted or unsubstituted phenyl 
group, substituted or unsubstituted 5-membered heteroring, substituted or unsubstituted 6-membered heteroring and 
substituted or unsubstituted fused heteroring can be synthesized, respectively. Upon uniting these amino compounds 
with the carboxylic acid of the formula (14) by using a suitable condensing agent, for example, DCC, CDI, EDCI, DECP 
or the like, an ordinary solvent can be used as a reaction solvent. DMF or a mixed solvent containing DMF can however 
provide relatively good results. The reaction temperature may preferably range from -5°C to 30°C. The reaction is 
allowed to proceed while observing its progress. The reaction time generally ranges from 1 hour to 50 hours. 
[0050] Synthesis of compounds which contain an amidino group as R 2 can be conducted as will be described below. 
As will be shown below in Reaction scheme (5), the compound of the formula (14) (e.g., 1H-2-(1-methyl-4-nitropyrrol- 
2-yl)benzimidazole-5-carboxylic acid; other intermediates are treated similarly) and 3-aminopropionitrile are first united 
together At this time, a general condensing agent such as DCC, CDI, EDCI or DECP can be used. It is also possible 
to add HOBt or HOSu to DCC. The reaction can desirably be conducted at 0-30°C. The reaction mixture is suspended 
in ethanol, followed by bubbling of hydrogen chloride gas, so that the crystals so formed are collected by filtration. The 
crystals are then dissolved or suspended in a solvent. Ammonia gas is bubbled through the resulting solution or sus- 
pension, whereby the target amidino compound (e.g., 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidi- 
noethyl)]carboxamide; this applies equally to other intermediates) is obtained. As a reaction solvent for the above 
reaction, ethanol or a mixed solvent of ethanol and methanol is desired. The proportion of ethanol can be freely chosen 
in a range of 10-100%. 



H (14) 
H 2 NCH 2 CH 2 CN o 2N ^^^ N J^V-CONH(CH 2 ) 2 CN 



(22) 



NH 

1) CH 3 CH 2 OH. HCI N-^^nMu,ru_ )a g NHa 



C 2 N^>^jQ- CONH ( CH ^ 



2)NH 3 ,„ v . 

H (23) 

Reaction scheme (5) 

[0051] Reactions with amines such as methylamine and ethylamine instead of the bubbling of ammonia gas provide 
substituted amidino compounds, respectively, as shown in Reaction scheme (6): 
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» 2 CN 



1)CH 3 CH 2 OH, HCI 




NH 



2) CH 3 NH 2 



Reaction scheme (6) 



[0052] The above-described reactions shown in Reaction schemes (4)-(6) can be conducted using, as a precursor, 
the compound of the formula (14). Specific examples of the compound include 1H-2-[1-methyl-(nitro-substituted)pyrrol- 
2-yl]benzimidazole-5-carboxylicacid, 1 H-2-[(nitro-substituted)pyrrol-2-yl]benzimidazole-5-carboxylicacid, 1 H-2-[1 -me- 
thyl -(nitro-substituted) imidazo!-2-yl]benzimidazole-5-carboxylic acid, 1 H-2-[(nitro-substituted)imidazol-2-yl]benzimi- 
dazole-5-carboxylic acid, 1H-2-[(nitro-substituted)-furan-2-yl]benzimidazole-5-carboxylic acid, 1 H-2-[(nitro-substitut- 
ed)thiophen-2-yl]benzimidazole-5-carboxylic acid, or 1 H-2-[(nitro-substituted)thiophene-4-yl]benzimidazole-5-carbox- 
ylic acid. 

[0053] A description will next be made of a method for synthesizing the side chain corresponding to R,. 
[0054] First, the synthesis of, as a side chain corresponding to , the substituent represented by the formula (2) 
will be described. As a nitro-containing carboxylic acid derivative to be used in the synthesis, a compound which can 
be synthesized by using a commercially-available reagent or a known reaction can be employed. The nitro-containing 
carboxylate ester derivative of the formula (25) in Reaction scheme (7) is reduced into the corresponding amino com- 
pound of the formula (26) by catalytic hydrogenation while using Pd/C as a catalyst. Here, methanol, ethanol, DMF 
and the like can be used either singly or in combination as a reaction solvent. It is preferred to conduct the reaction at 
a temperature of 0-30°C. The reaction time ranges from 30 minutes to 2 hours. 'As shown in the below-described 
reaction scheme, ethylene oxide is reacted to the amino compound of the formula (26) so formed to obtain the com- 
pound of the formula (27). For this reaction, 10-80% acetic acid can be used as a reaction solvent. The reaction is 
conducted at a temperature in a range of from -20°C to 50°C. The reaction time may preferably range from 1 hour to 
50 hours. The compound of the formula (27) is then chlorinated with an appropriate chlorinating agent such as thionyl 
chloride, oxalyl chloride, phosphorus pentachloride, phosphorus oxychloride, mesyl chloride (in DMF), a combination 
of mesyl chloride and sodium chloride, a combination of mesyl chloride and lithium chloride, dichlorotriphenylphospho- 
ran, or the like, whereby the compound of the formula (28) can be obtained by changing OH group into Ci" radical. The 
reaction can be conducted at 0-100°C and the reaction time can range from 20 minutes to 5 hours. An ordinary solvent 
such as chloroform, benzene or toluene can be used as a reaction solvent. Further, DMF can be mixed to these solvents. 
In the case of thionyl chloride or oxalyl chloride, on the other hand, the reaction can be conducted in a solventless 
manner. The compound represented by the formula (28) is subjected to hydrolysis with an acid to obtain a carboxylic 
acid derivative of the formula (29). This can be achieved, for example, by heating the compound at 80°C to the reflux 
temperature in the presence of concentrated hydrochloric acid. Desired reaction time is 30 minutes to 5 hours. 
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O z NHf \ - H 2 N-<f \ 

(25 \=^(CH 2 ) m COOR 10 ^ 6 ^=^(CH 2 ) (n COOR,o 

R 4 



20 



25 



-(HOCH 2 CH 2 ) 2 N-/ ^ 



f , 17 ^^(CH 2 ) m COOR 10 



« R 4 

(CICH 2 CH 2 ) 2 N-( ^ 



SOCI 2 ^'~v R s 



, , ^(CH^COOR^ 
(28) 

R 4 

C.HCI yf'l^ R 5 

- (CICH 2 CH 2 ) 2 N-( / 3 

\=^(CH 2 ) m COOH 

(29) 



30 Reaction formula (7) 

[0055] Side chains other than those described above can be prepared by using commercially-available reagents or 
conducting known reactions in several steps. 

[0056] For example, the compound of the formula (7) and the compound of the formula (29) can be united using an 
35 appropriate condensing agent such as DCC, CDI, EDCI, DECP or the like. An ordinary solvent can be used as a 
reaction solvent. DMF or a mixed solvent containing DMF can however provide relatively good results. The reaction 
temperature may preferably range from -5°C to 30°C. The reaction is allowed to proceed while observing its progress. 
The reaction time generally ranges from 1 hour to 50 hours. Alternatively, the compound of the formula (29) is converted 
to a corresponding acid chloride by using thionyl chloride, oxalyl chloride or the like in an ordinary solvent (ex. methylene 
to chloride, chloroform, toluene, DMF or the like. These solvents can be used either singly or in combination) and the 
acid chloride so obtained can be united with the compound represented by the formula (7). The reaction temperature 
may preferably range from -5°C to 30°C. The reaction is allowed to proceed while observing its progress. The reaction 
time generally ranges from 1 hour to 50 hours. In the above reactions, the partial structure of R, can be united. 
[0057] A description will next be made of syntheses of the compounds in Group B. 
45 [0058] First, the synthesis of a side chain corresponding to R 2 will be described. A nitro-containing aniline derivative 
or a nitro-containing aminoalkylbenzene derivative is selected as a starting material. A derivative containing an appro- 
priate substituent can be obtained by using a commercially-available reagent or a known reaction, or can also be 
synthesized in accordance with the following manner. 

[0059] As will be shown below in Reaction scheme (8), the amino compound of the formula (31 ) is synthesized from 
so the carboxylic acid of the formula (30) in accordance with the process disclosed in J. Med. Chem. 33, 3014-3019(1990). 
Use of this process makes it possible to synthesize a methylene chain derivative in which two or more methylene 
groups are contained as R 3 . (A substituent corresponding to R, which will be described next, supposed to have already 
been introduced to the compound of the formula (30) 

55 
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f \-(CH 2 ) n COOH 




(CH 2 ) n NH 2 



(31) 



Reaction scheme (8) 



[0060] A description will next be made of the introduction of the moiety corresponding to R$ to the side chain corre- 
sponding to R 2 . 

[0061] The reaction can be generally conducted in accordance with the following two processes: 
[0062] As is shown in Reaction scheme (9), N,N-bis(hydroxyethyl)amine is first allowed to act on the halogenated 
benzene derivative of the formula (32) which contains a nitro group and an appropriate substituent (in the formula (32), 
a halogen atom is illustrated by F as an example), whereby the compound of the formula (33) is obtained. Here, DMSO 
can be used as a reaction solvent. The reaction temperature can range from 20°C to 100°C. The reaction time can 
preferably range from 10 minutes to 4 hours. The chloride of the formula (34) can be obtained by reacting, to the 
intermediate of the formula (33), an appropriate chlorinating agent such as thionyl chloride, oxalyl chloride, phosphorus 
pentachloride, phosphorus oxychloride, mesyl chloride, a combination of mesyl chloride (in DMF) and sodium chloride 
or the like. The reaction can be conducted at 0-100°C and the reaction time can range from 20 minutes to 5 hours. An 
ordinary solvent such as chloroform, benzene or toluene can be used as a reaction solvent. Further, DMF can be mixed 
to these solvents. The reaction can also be conducted in a solventless manner. 



[0063] As an alternative, the compound of the formula (36) is obtained by reacting ethylene oxide to the nitro-con- 
taining aniline derivative (in the case of p=0) or the aminoalkylbenzene derivative (in the case that p is 1 or greater), 
each represented by the formula (35) shown below in Reaction scheme (10). For this reaction, 10-80% acetic acid (or 
a solution of p-toluenesulfonic acid in methanol) can be used as a reaction solvent. The reaction is conducted at a 
temperature in a range of from -20°C to 50°C. The reaction time may preferably range from 1 hour to 50 hours. The 
compound of the formula (36) so obtained is chlorinated by an appropriate chlorinating agent such as thionyl chloride, 
oxalyl chloride, phosphorus pentachloride, phosphorus oxychloride, mesyl chloride (in DMF) or a combination of mesyl 
chloride and sodium chloride, whereby the compound of the formula (37) can be obtained. The reaction can be con- 
ducted at 0-100°C and the reaction time can range from 20 minutes to 5 hours. An ordinary solvent such as chloroform, 
benzene or toluene can be used as a reaction solvent. Further, DMF can be mixed to these solvents. In the case of 
thionyl chloride or oxalyl chloride, on the other hand, the reaction can be conducted in a solventless manner. 






Reaction scheme (9) 
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f?4 O ^ 4 



0 2 N-f < OaN-f <) 



*(CH 2 ) p NH 2 x = /N {CH 2 ) 0 N(CH2CH 2 OH) 2 
(35) (36) 

f?4 



»o SOCI 2 r-l^ .R 5 



(CH 2 ) P N(CH 2 CH 2 CI) 2 
(37) 

Reaction scheme (10) 



[0064] Upon synthesis of the amino compound from the corresponding nitrobenzene derivative, it is the common 
practice to conduct the synthesis by catalytic hydrogenation making use of Pd/C as a catalyst or by a reducing reaction 

20 making use of tin chloride and hydrochloric acid. As a reduction process especially in the case of the above-described 
nitrobenzene derivative with an N,N-bis(chloroethyl)amino group bonded thereto, the reduction process making use 
of tin chloride and hydrochloric acid was known widely, for example, as disclosed in J. Chem. Soc. 1972-83(1949) or 
J. Med. Chem. 33, 1 1 2-1 21 (1 990). This reduction can be effectively conducted in accordance with the following reaction 
and the treatment after the reaction can be conducted more easily. Namely, a nitro compound as a starting material is 

25 dissolved in a suitable solvent, for example, ethanol, methanol, ethyl acetate, THF or DMF, or a mixed solvent of at 
least two of them. Pd/C is added in an amount equivalent to 0.5-50 wt.% based on the nitro compound, followed by 
hydrogenation at room temperature under normal pressure so that the corresponding amino compound is obtained. 
At this time, hydrochloric acid can also be added in an amount equimolar to or greater than the amount of the nitro 
derivative, generally in a molar amount 1 to 1.2 times as much as the nitro derivative. The catalyst is removed by 

30 filtration, the solvent is distilled out, and the residue is then treated by using a suitable solvent, for example, ethanol, 
IPA or ethyl ether or a mixed solvent of at least two of them, whereby the target compound can be obtained easily in 
the form of its hydrochloride. 

[0065] As shown in Reaction scheme (11), the nitro compound of the formula (34) obtained by the above reactions 
(Reaction schemes (9), (10)) is converted to the corresponding amino compound of the formula (38) by catalytic hy- 

35 drogenation. The nitro compound of the formula (37) can also be converted to the corresponding amino compound. 
Upon conducting the catalytic hydrogenation, hydrochloric acid can be added in an amount equimolar to or greater 
than the amount of the nitro derivative, generally in a molar amount 1-1.2 times as much as the nitro derivative to 
obtain the corresponding amino compound stably. Desirably, the catalytic hydrogenation can be conducted at 5-30°C. 
An ordinary solvent is used as a reaction solvent. Desired is, for example, DMF or a mixed solvent of DMF and methanol. 

40 The proportion of DMF in the mixed solvent can be chosen from a range of 5-100%, with 20-100% being desired. 



°2 N— \ 5 H 2 N-<f f 

X=/ N(CH 2 CH 2 CI) 2 X==/ N(CH 2 CH 2 CI) 2 

(34) • ( 38 ) 

Reaction scheme (11) 

[0066] As shown in the below-described reaction scheme (12), the compound of the formula (39) can be obtained 
by uniting the amino compound obtained above and the compound of the formula (14) using an appropriate condensing 
agent such as DCC, EDCI, DECP or the like. At this time, an ordinary solvent can be used as a reaction solvent. DMF 
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or a mixed solvent containing DMF can however provide relatively good results. The reaction temperature may pref- 
erably range from -5°C to 30°C. The reaction is allowed to proceed while observing its progress. The reaction time 
generally ranges 



from 1 hour to 50 hours. R 



h"^^ + X = / 'N(CH 2 CH 2 CI)2 

(14) (38) 



H 2 N-f ^ 



? 4 



N(CH 2 CH 2 CI) 2 



H (39) 
Reaction scheme (12) 

[0067] Similarly, as will be shown below in Reaction scheme (13), the compound of the formula (40) can be synthe- 
sized by uniting the benzimidazole derivative of the formula (14) with the amino compound of the formula (31), which 
had been obtained in the reduction reaction shown above in Reaction scheme (8), using an ordinary condensing agent 
such as CDI, DECP, DCC, a combination of DCC and HOBt, or the like. DMF is desired as a reaction solvent, although 
other general solvents can also be used. End of the reaction can be confirmed by proceeding with the reaction while 
checking its progress by TLC or the like. It is desired to bring the reaction into completion in 1-40 hours. The reaction 
temperature may desirably range from -5°C to 40°C. 



?4 



tr^ (so Re 

(14) w f4 

H (40) 
Reaction scheme (13) 

[0068] In the above reaction scheme, it is possible to treat the compound of the formula (39) as the compound of 
the formula (40) wherein n = 0. This also applies to the description until Reaction scheme (19). 
[0069] As will be shown below in Reaction scheme (14), the nitro group of the compound of the formula (40) can be 
reduced into the corresponding amino group by conducting catalytic hydrogenation while using Pd/C as a catalyst. 
The reaction proceeds in a substantially quantitative manner. As a solvent for the above reaction, ethanol, methanol 
and DMF can be used either singly or in combination. At this time, hydrochloric acid can be added in an amount 
equimolar to or greater than the amount of the nitro derivative, generally in an amount 1-1 .2 times in moles as much 
as the nitro derivative. It is desired to perform the reaction for 10 minutes to 20 hours. The desired reaction temperature 
can range from 0°C to 40°C. 
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H (40) 

H 2 .Pd/C .... jac N^^ CON u (CH sf h - Re 



H2N ^0CO N H ( CH 2)n ^ 
H (41) 



Reaction scheme (14) 



[0070] The above-described bonding of the aniline derivative in Reaction scheme (1 3) and the subsequent reducing 
reaction in Reaction scheme (14) constitute a new synthesis route not seen in any publications available to date. For 
example, a bonding reaction between a distamycin derivative and N,N-bis(2-chloroethyl)-1,4-phenylenediamine is 
found in Japanese Patent Laid-Open No. 92933/1994. In this publication, too, the distamycin moiety is synthesized in 
advance and the bonding reaction of N,N-bis(2-chloroethyl)-1 ,4-phenylenediamine is conducted at the end. This means 
that the bonding of the N,N-bis(2-chloroethyl)amino group having chemically high reactivity is deferred until the end. 
In the mean time, the present inventors have demonstrated that the target compound can be obtained at a high yield 
even when the aniline derivative moiety is introduced beforehand into the molecule in contrast to the above-described 
apparently reasonable reaction route. 

[0071] As will be shown below by Reaction scheme (15), the carboxylicacid derivative of the formula (8) is condensed 
with the amino compound of the formula (41), which had been obtained in the above reduction reaction, using a con- 
ventional condensing agent (for example, DCC, CDI, EDCI, DECP or the like), whereby the carboxylic acid derivative 
can be bonded as the moiety R v Although a general solvent can be used in this reaction, DMF or a mixed solvent 
containing DMF provides good results. The desired reaction time can range from 30 minutes to 40 hours. It is desired 
to conduct the reaction at 0°C to 40°C. 



H (41) 



?U R,{CH 2 ) m COOH 

(8) 



R4 



R,(CH 2)m CONH4^T^ CON ^ CH ^-0 R6 5 

H (42) 



Reaction scher.e (15) 



[0072] Use of N,N-dimethylaminopropionic acid, N.N-dimethylaminobutyric acid or the like as an example of the 
carboxylic acid derivative permits introduction of a substituted amino group into the moiety R v Further, use of carbox- 
ypropyltrimethylammonium makes it possible to introduce an ammonium group into the moiety R v Use of methylthio- 
propionic acid or the like can introduce an alkylthio group. On the other hand, use of 4-amidinobenzoic acid, 3-pyridi- 
necarboxylic acid, 4-piperidinecarboxyiic acid, pyrrole-2-carboxylic acid, indole-2-carboxylic acid or the like makes it 
possible to introduce a substituted or unsubstituted phenyl group, a substituted or unsubstituted 5-membered heter- 
oring, a substituted or unsubstituted 6-membered heteroring or a substituted or unsubstituted fused heteroring. 
[0073] As will be shown in Reaction scheme (1 6), for example, 1 H-2-[4-(3-methylthiopropionylamino)-1 -methyl pyrrol- 
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2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenylamino]]carboxamide hydrochloride can be methylated 
further as disclosed in J. Org. Chem., 25, 804-807(1960) or methylated by an ordinary metylating agent such as meth- 
yliodide, dimethylsulfonic acid or the like to obtain its sulfonium derivative of the formula (44). As a reaction solvent, 
formic acid, acetic acid, methanol or the like can be used. Its desired reaction time can range from 1 hour to 60 hours. 
5 It is desired to conduct the reaction at 0°C to 60°C. 



1 a (43) 

15 

(CH 3 ) 2 S*CH 2 CH 2 ^ 

Z n^\^ (44) 
1 H 

20 

Reaction scheme (16) 



[0074] Counter anions (I") of the sulfonium compound obtained above can be converted to other anions by a known 
25 process. For example, counter anions I- can be converted to CI" by using, for example, an ion exchange resin ("DOWEX" 
1x8, CI- type). 

[0075] Likewise, further alkylation of a compound, which has as R 1 an amino group substituted by two alkyl groups, 
makes it possible to obtain an ammonium compound. 

[0076] Further, the compound of the formula (46) can be obtained by reacting a pyridine derivative of the formula 
30 (45) shown in Reaction scheme (17) with the compound of the formula (41 ). At this time, the pyridine derivative is first 
converted into its acid chloride by using an ordinary reagent such as thionyl chloride and then united using an ordinary 
base such as triethylamine in an ordinary solvent such as methylene chloride, chloroform or the like. It is desired to 
conduct reaction at -5°C to 50°C. The reaction time is preferably ranges from 1 hour to 50 hours. Alternatively, the 
pyridine derivative can be condensed with the compound of the formula (41 ) by using an appropriate condensing agent 
35 such as DCC, CDI, EDCI, DECP or the like. An ordinary solvent such as DMF, chloroform, methylene chloride or the 
like is employed as a reaction solvent. The reaction is conducted preferably at -5°C to 50°C. The desired reaction time 
ranges from 1 hour to 50 hours. 



40 R 4 

Q_(CH 2)m COOH + H 2N 4^3Qr CONH(CH2) "<X 5 6 
(45) H (4 ° 



f> ( cH,,„co W HJ^jQr CONH<CH!) "<3 



N H (46) 

Reaction scheme (17) 



5 



55 [0077] As will be described below in Reaction scheme (18), the compound of the formula (47) can be obtained by 
subjecting the compound of the formula (46) to methylation with methyl iodide. At this time, an ordinary solvent such 
as methanol, acetone, chloroform, methylene chloride or the like is employed. The reaction is preferably conducted at 
-5°C to 50°C. The desired reaction time is 1 hour to 50 hours. 
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Reaction scheme (18) 

[0078] As will be shown below in Reaction scheme (19), the compound of the formula (48) with guanidine introduced 
into Rj can be synthesized by reacting a guanidinoacetic acid to the amino compound of the formula (41). NH 

R4 h 2 n-1Ln-ch 2 cooh 



H (41) 



R 4 



h 2 n^_ch 2 conh4^-X^ CONH(CH2) "-0 



H (48) 
Reaction scheme (19) 



R 5 



[0079] This guanidino group can be easily acylated. A reaction with an acid anhydride or an acid chloride makes it 
possible to introduce a substituted guanidine derivative into . The reaction temperature can range from -5°C to 30°C. 
As a reaction solvent, ordinary solvents such as chloroform, benzene, toluene and DMF can be used either singly or 
in combination. The reaction time can range from 1 hour to 50 hours. 

<o [0080] A cyano-containing carboxylic acid derivative such as 3-cyanopropionic acid is bonded by an ordinary con- 
densing agent (DCC, CDI, EDCI, DECP or the like). Although an ordinary solvent can be used as a reaction solvent 
in the above reaction, DMF or a mixed solvent containing DMF provides good results. The reaction time can desirably 
range from 1 hour to 24 hours. The desired reaction temperature can range from 0°C to 40°C. The reaction product 
can be dissolved in ethanol, followed by bubbling of hydrogen chloride gas (0-30°C, 20 minutes to 2 hours). A further 

45 reaction with an amino compound makes it possible to synthesize a substituted or unsubstituted amidino compound. 
For example, an amidino compound can be synthesized by reacting ammonium acetate or bubbling ammonia gas. 
Use of methytamine, for example, can synthesize a methyl-substituted amidino compound. As a solvent usable in this 
reaction, ethanol, methanol or a mixed solvent thereof can be used. The desired reaction time may range from 30 
minutes to 24 hours. 

50 [0081] Other compounds can be synthesized under the above-described conditions provided that the starting ma- 
terials are changed. 

[0082] A description will next be made of the compounds in Group C. 

[0083] As will be shown below in Reaction scheme (20), a compound of the formula (49) is subjected to catalytic 
hydroge nation at room temperature under normal pressure, whereby the compound is reduced into a corresponding 
55 amino compound (50). As a solvent for this reaction, ethanol, methanol and DMF can be used either singly or in 
combination. Here, hydrochloric acid can be added in an amount equimolar to or greater than the amount of the nitro 
derivative, generally in a molar amount 1-1.2 times as much as the nitro derivative. The desired reaction time can 
range from 10 minutes to 20 hours. It is desired to conduct the reaction at a reaction temperature in a range of from 
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0°C to 40°C. Subsequent to the reduction, a carboxylic acid derivative of the formula (51) is reacted to an amino 
compound of the formula (50) as shown in Reaction scheme (21), whereby a compound of the formula (52) can be 
obtained. At this time, a conventional condensing agent (for example, DCC, CDI, EDCI, DECP or the like) can be used. 
Although a general solvent can be used in this reaction, DMF or a mixed solvent containing DMF provides good results. 
5 The desired reaction time can range from 30 minutes to 40 hours. It is desired to conduct the reaction at 0°C to 40°C. 
In essence, this synthesis process is not different from those described above for groups A and B, and for group C the 
chemical formula (2) is bonded to the moieties R 1 and R 2 . 
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35 Reaction scheme (21) 



[0084] Examples of the compounds embraced by the formula (1 ) of the present invention will be shown in Tables 
1-3. In these tables, counter anions of the ammonium group or the sulfonium group are not indicated. Any counter 
anions can be used insofar as they are recognized as pharmacologically acceptable. When it is necessary to specify 
40 the counter anions, they are described specifically. 

[0085] The compounds according to the present invention are useful as anticancer agents having excellent activities. 
Applicable cancers include leukemia, osteosarcoma, breast cancer, ovarian cancer, stomach cancer, colon cancer, 
lung cancer, head and neck cancer, and the like. Further, these compounds can also be used as antibacterial agents 
and antiviral agents. 

45 [0086] Their formulation into dosable preparations can be conducted by methods known per se in the art. 

[0087] As dosage forms, various dosage forms can be chosen depending on the objects of treatments. Represent- 
ative dosage forms include solid preparations, liquid preparations, suppositories, etc. More specifically, there are var- 
ious preparations as will be described next. 

[0088] These preparations are considered to include, as solid preparations, tablets, pills, powders, granules and 
50 capsules; as liquid preparations, injections in the form of solutions, and suspensions, syrups and emulsions; and as 
other preparations, suppositories and the like. 

[0089] Upon formation into tablets, a variety of additives well known as carriers for many years in the present field 
of art can be used. Illustrative carriers include excipients lactose, sucrose, sodium chloride, glucose, urea, starch, 
calcium carbonate, kaolin, crystalline cellulose and silicic acid; binders such as water, ethanol, propanol, simple syrup, 
55 glucose solution, starch solution, gelatin solution, shellac solution, methylcellulose solution, hydroxypropylcellulose 
solution, polyvinylpyrrolidone solution, and carboxymethylcellulose solution; disintegrants such as dried starch, sodium 
alginate, agar powder, sodium hydrogencarbonate, calcium carbonate, polyoxyethylene sorbitan fatty acid esters, so- 
dium lauryl sulfate, stearic monoglyceride, starch, and lactose; disintegration inhibitors such as sucrose, stearic acid, 
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cacao butter, and hydrogenated oils; absorption promoters such as quaternary ammonium salts and lauryl sodium 
sulfate; moisturizers such as glycerin and starch; adsorbents such as starch, lactose, kaolin, bentonite, colloidal silicic 
acid, crystalline cellulose, and light anhydrous silicic acid; and lubricants such as talc, stearate salts, boric acid powder, 
and polyethylene glycol. 

5 [0090] In the case of tablets, they can be formed, as needed, into tablets applied with a conventional coating, for 
example, into sugar coated tablets, gelatin coated tablets, enteric coated tablets or film coated tablets; or they can be 
formed into double layer tablets or multiple layer tablets. 

[0091] Upon formation into pills, a variety of additives well known as carriers for many years in the present field of 
art can be used. Illustrative carriers include excipients such as glucose, lactose, starch, cacao butter, hydrogenated 
10 vegetable oils, kaolin and talc; binders such as gum arabic powder, tragacanth powder and gelatin; and disintegrants 
such as calmerose calcium and agar. 

[0092] Capsules are formulated generally by mixing a compound of the present invention as an active ingredient 
with one of the above-exemplified various carriers and then filling the resultant mixture in hard gelatin capsules, soft 
capsules or the like. 

15 [0093] To form as an injection, it is possible to use, upon formation into a solution, emulsion or suspension, a liquid 
widely employed as a diluent in the present field of art, for example, water, ethanol, macrogol, propylene glycol, ethox- 
ylated isostearyl alcohol, polyoxylated isostearyl alcohol, a polyoxyethylene sorbitan fatty acid ester, cotton seed oil, 
corn oil, peanut oil, olive oil or the like. Further, each compound of the present invention can be used as a suspension 
or an emulsion by adding water to the compound and then forming the mixture into an aqueous suspension in the 

20 presence of an appropriate surfactant or into an emulsion by using a surfactant such as "HCO-60". Further, sodium 
chloride, glucose or glycerin can be incorporated in pharmaceutical preparations. In addition, an ordinary solubilizer, 
buffer, smoothing agent or the like can also be added. 

[0094] Upon forming suppositories, a wide variety of additives conventionally known as carriers can be used. Illus- 
trative usable examples of such additives include polyethylene glycol, cacao butter, higher alcohols, esters of higher 
25 alcohols, gelatin, and semi-synthetic glyceride. 

[0095] One or more of colorants, preservatives, perfumes, corrigents, sweeteners and other drugs can be incorpo- 
rated in pharmaceutical preparations as needed. 

[0096] No particular limitation is imposed on the content of each compound of the present invention contained as an 
active ingredient in such pharmaceutical preparations. Its content can be chosen suitably from a wide range. In general, 
30 however, it is desired to contain a compound of the present invention in an amount of about 1-70 wt.%, preferably 
about 5-50 wt.% in each preparation composition. 

[0097] No particular limitation is imposed on the manner of administration of these pharmaceutical preparations 
according to the present invention. Each preparation can be administered to a patient in a manner commensurate with 
the form of the preparation, the age, sex, other conditions, the seriousness of disease of the patient. For example, 

35 tablets, pills, solutions, suspensions, emulsions, powders, granules, syrups and capsules can be administered orally. 
Injections can be intravenously administered either singly or as mixtures with an ordinary fluid replacement such as a 
glucose solution or an amino acid solution. These injections can also be administered singly by an intramuscular, 
subcutaneous or intraperitoneal route. Suppositories are rectally administered. The dose of each pharmaceutical prep- 
• aration according to the present invention can be suitably chosen depending on the manner of its administration and 

40 the age, sex, other conditions and the seriousness of disease of each patient. In general, it is however desired to 
control the daily dosage at about 0.001-1 ,000 mg or so in terms of the amount of the compound as the active ingredient. 
Further, the compound as the effective ingredient can desirably be contained in a range of about 0.001-1,000 mg in 
each preparation which is in the form of a dosage unit. 

[0098] Generally speaking, an anticancer agent, even in the case of a widely used drug such as adriamycin or cis- 
<5 platin, can hardly be considered to have small side effects. In view of the current level of technology, these side effects 
should be considered in relation to the strength of its action. The side effects are therefore unavoidable to some extent. 
Side effects of each compound according to the present invention are of such level that no problem will arise as long 
as the compound is used as an anticancer agent. 

50 



55 
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TABLE 1 



CH 3 



Ri(CH 2 ) m CONH 



CONH{CH 2 ) n R 2 



H 



10 



Compd. No, R 



m 



R 2 



n 



15 



20 



25 



1 (CICH 2 CH 2 ) 2 N-(V 0 _lL.fs 



2 (CICH 2 CH 2 ) 2 N-^^>— 1 

3 (CICH 2 CH 2 ) 2 N-^J> — 2 



NH 2 



NH 
— 1Lnh 2 



NH 
— U-NH 5 



30 



4 (CICH 2 CH 2 ) 2 N-^^— 3 



NH 
— IL-NH 5 



35 



(C!CH 2 CH 2 ) 2 N 

- CH 3 




o 



NH 
— U-NHo 



40 



6 (C!CH 2 CH 2 ) 2 N 

CH 3 0 




NH 



NH 2 



45 



(CICH 2 CH 2 ) 2 N- 




ci 



NH 
— IL-NHo 



50 



8 (C!CH 2 CH 2 ) 2 N- 




NC 



NH 

— 1Lnh ? 
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CH 3 
-N N 



R|(CH 2 ) m CONH 



jT>-^TQ-CONH ( CH 8) „ f 



H 



Compel No. 



m 



R2 



9 (CICH 2 CH 2 ) 2 N-Hf~~^ 




CH 3 



NH 



NH 2 



10 (C!CH 2 CH 2 ) 2 N- 




OCH 3 



NH 



NH 2 



1 1 (CICH 2 CH 2 ) 2 N- 




CI 



NH 



NH 2 



12 (CICH 2 CH 2 ) 2 N-/~J> — 0 

CN 



NH 



-NH 2 



13 (ClCH 2 CH 2 ) 2 N--^y--0- I 



NH 



NH 2 



14 (CICH 2 CH 2 )2N-CH 2 -^[^ — 0 



NH 
— "—NH? 



15 (CICH 2 CH 2 ) 2 N 



o- 



NH 
— U-NH, 



16 Br— 



NH 
— H-NH, 
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CH 

xHX> C0NH(CH2)nF 



R,(CH 2 ) m CONH H 



Compd. No. d 



19 



20 



17 (CICH 2 CH 2 ) 2 N-<^^>— 0 

18 (CICH 2 CH 2 ) 2 N-(^y- i 



(CICH 2 CH 2 ) 2 N-<^^— 2 
(CICH 2 CH 2 ) 2 N-<£^— 3 



2 1 (CICH 2 CH 2 ) 2 N-/~\ — 0 

CH 3 ' 

22 (CICH 2 CH2) 2 N-/ _ \ — 0 

CH 3 0 

23 (CICH 2 CH 2 ) 2 N-/"\— 0 

CI 

24 (CICH 2 CH 2 ) 2 N-^\— 0 

NC 



22 



EP0 711 768 B1 



CH 3 



£>-<' If j 



CONH(CH 2 ) n R 2 



Compd. No. Rl ^ r 2 

25 (CICH 2 CH 2 ) 2 N-/~\— 0 -S*-CH 3 

\ / CH3 

26 (CICH 2 CH 2 ) 2 N-<Q > — . 1 ~6h~ CH3 

27 (CICH 2 CH 2 ) 2 N-/~~\ — 2 -S*-CH 3 

V=/ CH 3 

28 (CICH 2 CH 2 ) 2 N-^3 — 3 ~3*-CH 3 

> — ' CH 3 



29 (cich 2 ch 2 ) 2 nh^ — 0 
ch 3 



NC 



-5--CH3 
CH 3 



30 (CICH 2 CH 2 ) 2 N-<f~V- 0 ~!"" CH3 

ch 3 o 



31 (CICH 2 CH 2 ) 2 N-^- 0 "^h" 0 ^ 

CI 



32 (CICH 2 CH 2 ) 2 N-0- 0 ~eH 3 ° H3 
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CH a 



fV_</ N jr^YCONH(CH 2 ) n R 2 
Ri(CH 2 ) m CONH' J ^^N' J X^ 

Compd. No. Ri m Rs 



35 (CICH 2 CH 2 ) 2 N-^>- 0 g H;j 

CI 



36 (CICH 2 CH 2 ) 2 N-^V- 0 ~6hI CH3 



CN 



40 Br— 



S + -CH 3 



37 (CICH 2 CH 2 ) 2 N-^J^-0- 1 £h 3 

38 (CICH 2 CH 2 ) 2 N-CH 2 -^^— 0 ~6h~ CH3 



39 (ClCH 2 CH 2 ) 2 N^r-^_ 0 -S + -CH 3 

\ / CH 3 



-S + -CH 3 
CH 3 



n 



33 ( c.CH 2 ch 2)2 nhQ^- ' 0 "?£ CH 3 

CH3 

34 (CICH 2 CH 2 ) 2 N-Q>— 0 ~6h 3 CH3 

OCH 3 

0 -S*-CH 3 
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CH 3 

N .N^'^ CO NH(CK 2 ) n R 2 



Ri<CH 2 ) m CONH^ w N " ^ 



H 



Compd. No. r 1 m r 2 

41 . (CICH 2 CH 2)2 N-<Q- 0 -?^ CH 3 

CH 3 

42 (CICH 2 CH 2 ) 2 N--^V— 0 

OCH 3 

43 (Cich 2 ch 2 ) 2 n-hQk- 0 ~6h3 CH3 

CI 



45 (ClCH 2 CH 2 ) 2 N-^~^>-0- 1 



48 Br— 



— S + -CH 3 
CH 3 



44 (CICH 2 CH 2 ) 2 N--^- 0 ~6hT CH3 

CN 



3 



-S + -CH 3 
CH 3 



46 (CICH 2 CH 2 ) 2 N-CH 2 -^^— 0 



4? (CICH 2 CH 2 ) 2 N-^v o . -S*-CH 3 

\ / CH 3 



-S*-CH 3 
CH 3 
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CH 3 



R,(CH 2 ) m CONH H 



jjA^ N j[^|-CONH(CH 2 ) n R a 



Compd. No. r d 

n 1 m ri 



m 1^2 n 



49 (CICH 2 CH 2 ) 2 N-^^— 0 -S-CH 3 

50 (CICH 2 CH 2 ) 2 N-<^— 1 -S-CH 3 

51 (CICH 2 CH 2 ) 2 N-£^— 2 -S-CH 3 

52 (CICH 2 CH 2 ) 2 N-<^ — 3 -S-CH 3 



53 (CICH 2 CH 2 ) 2 N— ^% — 0 — S-CH 3 

CH/ 

54 (CICH 2 CH 2 ) 2 N-^^— 0 -S-CH 3 

CH 3 0 

55 (CICH 2 CH 2 ) 2 N-/^H- 0 -S-CH 3 

CI 

56 (CICH 2 CH 2 ) 2 N— ^""V- 0 — S-CH 3 

NC 
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CH 3 

N .N-v^5*>_CONH(CH 2 ) n R 2 



Ri(CH 8 ) m CONH'^^N' i ^ 



H 



Compd. No. r 1 m r 2 

57 (CICH 2 CH 2 ) 2 N-<Q>— 0 -S-CH 3 

58 (CICH 2 CH 2 ) 2 N-^^— 1 -S-CH 3 

59 (CICH 2 CH 2 ) 2 N-<^^— 2 -S-CH 3 



60 



(CICH 2 CH 2 ) 2 N-^ — 3 -S-CH 3 



*-0- 



61 (CICH 2 CH 2 ) 2 N-f J — 0 -S-CH 3 

CH 3 



62 (CICH 2 CH 2 ) 2 N-^^>— 0 -S-CH 3 

CH 3 0 

63 (C1CH 2 CH 2 ) 2 N-^^— 0 -S-CH 3 

64 (CICH 2 CH 2 ) 2 N-^^— 0 -S-CH 3 

NC 



n 
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CH 3 

N .N-^-^_cONH(CH 2 ) n R 2 



XH'xy 



H 



Compd. No. Rl m r 2 

65 (ClCH 2 CH 2 ) 2 N-/3— ° -S-CH 3 

CH 3 

66 (CICH 2 CH 2 ) 2 N-^~~^ — 0 -S-CH 3 

OCH 3 



67 (CICH 2 CH 2 ) 2 N-/~~^> — 0 



CI 



-S-CH 3 



68 (CICH 2 CH 2 ) 2 N-(^\- 0 ■ ~S-CH 3 

69 (CICH 2 CH 2 ) 2 N-<^^-0- 1 -S-CH 3 

70 (CICH 2 CH 2 ) 2 N-CH 2 -^^>— 0 -S-CH 3 



?1 (CICH 2 CH 2 ) 2 N-^-^_ Q -S-CH 3 

72 Br— 5 -S-CH 3 



n 
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CH 3 

j^^/ N jJ^pCONH(CH 2 ) n R 2 



R,(CH 2 ) m CONH- " 



Compd. No. Rl m R2 



n 



73 (CICH 2 CH 2 ) 2 N-^ — 0 -S-CH 3 

CH 3 . 

74 (CICH 2 CH 2 ) 2 N-^^ — 0 -S-CH 3 

OCH 3 

75 (CICH 2 CH 2 ) 2 N-^j)> — 0 -S-CH 3 

76 (C!CH 2 CH 2 ) 2 N-^^>— 0 -S-CH 3 

77 (CICH 2 CH 2 ) 2 N-^^-0- 1 -S-CH 3 

78 (CICH 2 CH 2 ) 2 N-CH 2 -^ — 0 -S-CH 3 
?9 (CICH 2 CH 2 ) 2 N-^--^_ q -S-CH 3 
80 Br— 5 -S-CH 3 
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CH 3 
-N N- 



Compd. No. Ri m F*2_ 

81 (CICH 2 CH 2 ) 2 N-<^^— 0 ""tH CH3 

82 {CICH 2 CH 2 ) 2 N-/ — ^ — 1 — N-CH 3 

\=/ CH3 



84 



83 (CICH 2 CH 2 ) 2 N-/~\- 2 -N-CH 3 

\=/ GH3 



(ClCH 2 CH 2 ) 2 N-/~\ — 3 — N-CH 3 

V=x/ CH3 



85 (CICH 2 CH 2 ) 2 N-^^— 0 ~6H CH3 

ch/ 

86 (CICH 2 CH 2 ) 2 N-^^— 0 "~£h CH3 

CH 3 0 



87 (CICH 2 CH 2 ) 2 N-(^J— 0 ~6h° H3 

CI 



88 <CICH 2 CH 2 ) 2 N-<^J>— 0 ~6H 3 H3 

NC 



n 
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CH. 



3 



xh;x> conh(ch!, " rj 



R,(CH 2 ) m CONH~ f] 



Compd. No. m R 2 n 

89 (ciCH 2 CH 2 ) 2 N-<f~V- 0 ~Th" 3 3 



95 



CH 3 

90 (CICH 2 CH 2 ) 2 NH^— 0 ~6H3 H3 



OCH; 



'3 



91 (CICH 2 CH 2 ) 2 N-^\— 0 ""cH 0 " 3 

ci 3 



92 (CICH 2 CH 2 ) 2 N-^V- 0 -N-CH 3 

\=< CH 3 
CN 



93 (CICH 2 CH 2 ) 2 N-^-0- 1 

94 (CICH 2 CH 2 ) 2 N-CH2-/~\— 0 -N-CH 3 



96 Br- 



3 



(CICH 2 CH 2 ) 2 N-^-a 0 -N-CH 3 

\ / CH 3 



— N-CH 3 
CH 3 
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CH 3 

N .N^-^_ C ONH(CH 2 ) n R 2 



Rt(CH 2 ) m CONH' JL ^N- J ^ 



Compd. No. m R2 



m "2 n 



97 (CICH 2 CH 2 ) 2 N-^ V- 0 -N+CH 3 3 

CH3 

98 (CICH 2 CH 2 ) 2 N-f V- 1 -N + CH 3 3 




H 3 C 



H3CO 





CI 




NC 



r—s CH3 

99 (CICH 2 CH 2 ) 2 N-fV- 2 -N + CH 3 3 

— CH 3 



100 (ClCH 2 CH 2 ) 2 N-f } — 3 -N + CH 3 

CH 3 



CH 3 

101 (C!CH 2 CH 2 ) 2 N-<f V- 0 -N + CH 3 



CH 



3 



CH 3 

102 (CICH 2 CH 2 ) 2 N-/ V- 0 -N + CH 3 3 



CH 



3 



? H 3 

103 (CICH 2 CH 2 ) 2 N-/ \ — 0 -N + CH 3 



CH 



3 



CH 3 

104 (CICH 2 CH 2 ) 2 N-/ V— 0 -N + CH 3 



CH 



3 
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CH 3 

Ri (CH 2 ) m CONH ^^N-^^ 



H 



Compd. No. Ri m R2 n 

105 (CICH 2 CH 2 ) 2 N-fV— 0 -N+CH 3 3 

W CH 3 
CH 3 

CH 3 

106 (CICH 2 CH 2 ) 2 N-/^— 0 ~N + CH 3 3 



109 



111 




OCH3 




CN 



CH 



3 



1 l CH 3 

107 (CICH 2 CH 2 ) 2 N-f % — 0 — N + CH 3 

j , CH3 

108 (CICH 2 CH 2 ) 2 N-f V- 0 -N + CH 3 



CH 



3 



j . 9 H 3 

(CICH 2 CH 2 ) 2 N-f Vo- 1 -N*CH 3 

\==/ CM~ 



CH 3 
CH 3 



HO (CIC^CH^N-CHsHf - ^ — 0 -N + CH 3 

X=/ CH 3 



(CICH 2 CH 2 ) 2 N-^-y_ Q J + H S H3 



CH 3 . 



CH 3 

112 Br— 5 -N*CH 3 

CH 3 
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CH 3 



R l( CH 2 ) m CONH^ [p*^ 



CONH(CH 2 ) n R 2 



Compd. No. 



m 



R 2 



n 



113 (CICH 2 CH 2 ) 2 N-^ — 0 



NH 



114 (CICH 2 CH 2 ) 2 N-^^— 1 



NH 

— NH-U-NH 2 



115 (CICH 2 CH 2 ) 2 N-^^— 2 



NH 

— NH-U-NH-, 



116 (CICH 2 CH 2 ) 2 N-^ — 3 



NH 

— NH-U-NH, 




117 (CICH 2 CH 2 ) 2 N-^ ^ 

CH 3 

118 (CICH 2 CH 2 ) 2 N-^^— 

CH 3 0 



119 (CICH 2 CH 2 ) 2 N-f>- 0 

CI" 




0 



NH 

-NH-U-NH 2 



NH 

— NH-U-NHa 



NH 

-NH-1L-NH 2 



120 (CICH 2 CH 2 ) 2 N-^A 

NC 




0 



NH 

— NH-U-NH, 
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CH 3 
-N N- 



■ 



CONH(CH 2 ) n R 2 



Compd. No. Ri 



m 



R 2 



n 



121 (CICH 2 CH 2 ) 2 N- 



// % 




CH, 



0 



NH 
-NH-U-NH, 



122 (CICH 2 CH 2 ) 2 N- 



// % 




OCH 3 



0 



NH 

-nh-ILnh, 



123 (CICH 2 CH 2 ) 2 N- 



// \ 




CI 



o 



NH 

-NH— NH 2 



124 (CICH 2 CH 2 ) 2 N- 



// % 




CN 



NH 
-NH-IL-NH, 



125 (CICH 2 CH 2 ) 2 N-<^^-0- 1 



NH 

-NH-U-NH, 



126 (CICH 2 CH 2 ) 2 N-CH 2 -^ — 0 



NH 
-NH-U-NH, 



12? (CICH 2 CH 2 ) 2 N-j-^ 



o- 



NH 

-NH-U-NH, 



128 Br— 



NH 

-NH-^— NH 2 
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CH 3 

fp N W/ N ]T^VCONH(CH 2 ) n R 2 
R,(CH 2 ) m CONH J ^ r ^N-^ J 

Compd. No. Ri m R 2 n 

129 (CICH 2 CH 2 ) 2 N-^^— 0 — NH 2 2 

130 (CICH 2 CH 2 ) 2 NH^^— 1 — NH 2 2 

131 (CICH 2 CH 2 ) 2 N-H^^— 2 — NH 2 2 

132 (CICH 2 CH 2 ) 2 N-^^>~ 3 — NH 2 2 

133 (CICH 2 CH 2 ) 2 N-<^\— 0 ~ NH 2 2 

134 * (CICH 2 CH 2 ) 2 N-Q>— , 0 -NH 2 2 

CH 3 0 

135 (CICH 2 CH 2 ) 2 N-^3 — 0 — NH 2 2 

CI 

136 (ClCH 2 CH 2 ) 2 N-/3— 0 -NH 2 2 

NC 
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CH 3 

R,<CH 2 ) m CONH"^£''^ 



Compd. No. Ri m R 



m 1 '2 n 



137 (CICH 2 CH 2 ) 2 N-^V- 0 — NH 2 

CH 3 

138 (CICH 2 CH 2 ) 2 N-(^\— 1 — NH 2 

OCH 3 

139 (CICH 2 CH 2 ) 2 N-^V— 2 — NH 2 




CI 



140 (CICH 2 CH 2 ) 2 N-^>— 3 — NH 2 

CN 



141 (CICH 2 CH 2 ) 2 N-^^-0- 1 



-NH 2 



142 (CICH 2 CH 2 ) 2 N-CH 2 -^ — 0 — NH 2 2 



143 (CICH 2 CH 2 ) 2 N-^_ Q _ NHj 
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CH 3 



ff N ^/ N Y^V CONH ( CH 2)n R 2 

R|(CH 2 ) m CONH' L ^~^N- J ^ 



Compd. No. Ri m R 2 n 



144 (CICH 2 CH 2 ) 2 N^^ — 



148 (CICH 2 CH 2 ) 2 N-/3— 0 -OH 



0 —OH 



145 (CICH 2 CH 2 ) 2 N-^ — 1 -OH 2 

146 (CICH 2 CH 2 ) 2 N-<^ — 2 -OH 2 



147 (CICH 2 CH 2 ) 2 N-<^^-^- 3 



-OH 



149 (CICH 2 CH 2 ) 2 N-<^J>— 0 -OH 

CH 3 0 

150 (CICH 2 CH 2 ) 2 N-/^> — 0 -OH 

CI 

151 (CICH 2 CH 2 ) 2 N-^\— 0 -OH 

NC 
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CH a 



R 1 (CH 2)m CONH' J -^N- J ^ 



Compd. No. - Ri m Rj n_ 

152 (CICH 2 CH 2 ) 2 N-/3~~ 0 _OH 2 

CH 3 



<-Q- 



153 (CICH 2 CH 2 ) 2 N-^ V- 1 -OH 

OCH 3 



154 (CICH 2 CH 2 ) 2 N-f>- 2 -OH 




CI 

155 (CICH 2 CH 2 ) 2 N-^3— 3 _ OH 

CN 

156 (CICH 2 CH 2 ) 2 N-^^-0- 1 _oh 

157 (C!CH 2 CH 2 ) 2 N-CH 2 -h^ — 0 -OH 

158 (Cich 2 ch 2)2 n-^_ 0 _ oh 
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CH 3 



jf^pCONH(CH 2 ) n R 2 
Ri(CH 2 ) m CONH' 7 ' " " 



Compd. No. Ri m R 2 n 



159 (CICH 2 CH 2 ) 2 N-^^— O _^~^_JL 



CH-i 



NH 
NH 2 



161 (CICH 2 CH 2 ) 2 N-^^— 2 _^~y_JL N H 2 0 



0 



160 (CICH 2 CH 2 ) 2 N-^^— 1 _^y_lL N H 2 0 



— , . — . NH 
162 (CICH 2 CH 2 ) 2 N-fV- 3 — fy-U-NH 2 0 



163 (CICH 2 CH 2 ) 2 N-/^— 0 — ^^_JLnh 2 0 



164 (CICH 2 CH 2 ) 2 N-fj— 0 _^^_JL N H 2 0 

CH 3 0 

165 (CICH 2 CH 2 ) 2 N-/^— 0 _^yjL N H 2 0 



CI 



166 (CICH 2 CH 2 ) 2 N-f^— 0 _^~^_JL N h 2 0 

NC 
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CH 3 

f V_(/ N jr^VCONH(CH 2 ) n R 2 



Compd. No. Ri m R2 n_ 

167 (CICH 2 CH 2 ) 2 N-Hf3— 0 _^yjjL NH2 0 




CH; 



'3 



OCH3 



168 (CICH 2 CH 2 ) 2 N-<; >- 1 Q h" nh ^ 0 



CI 



169 (CICH 2 CH 2 ) 2 N-h(_)— 2 Q 1L NH2 0 



170 (CICH 2 CH 2 ) 2 N^^— 3 _^y_SL N H 2 0 

CN W/ 



171 (CICH 2 CH 2 ) 2 N-^^-0- 1 Q NH 



NH 

NH, 0 



172 (C ICH 2 CH 2 ) 2 N-CH 2 -^- 0 



173 «»V»w^_ „ ^JL H N% 0 



, NH 

174 Br- 5 _J/ V_JL N h 2 0 
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CH 3 

N .N-^ ^_ C ONH(CH 2 ) n R 2 



Compd. No. Ri m R 2 n 



175 



177 



(CICH 2 CH 2 ) 2 N-^^— 0 -N \Z) 2 



176 (CtCH 2 CH 2 ) 2 N-<^^— 1 -N C]) 2 



(CICH 2 CH 2 ) 2 N-^^— 2 ~ N vZ) 2 



178 (CICH 2 CH 2 ) 2 N-^^>— 3 ~V^) 

179 (CICH 2 CH 2 ) 2 N-^3— 0 -N CD 

CH 3 ' 

180 (CICH 2 CH 2 ) 2 N-f^— 0 ~ N 0 

CH 3 0 

181 (CICH 2 CH 2 ) 2 N-^3— 0 ~ N 0 



CI 



182 (CICH 2 CH 2 ) 2 N-^^>— 0 ~\D 



NC 
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CH 3 

N ^CONH(CH 2 ) n R 2 



R.i{CH 2 ) m CONH-^ 



Compd. No. . Ri m R2 n_ 

183 (CICH 2 CH 2 ) 2 N-H^\- 0 _ KZ) 2 

CH 3 

184 (CICH 2 CH 2 ) 2 N-^3— 1 ~ N 0 2 

OCH3 

185 (CICH 2 CH 2 ) 2 N-^3— 2 ~ N 0 2 



CI 



186 (CICH 2 CH 2 ) 2 N-^3-— 3 ""KZ) 



CN 



187 (CICH 2 CH 2 ) 2 N-<^^-0- 1 ~ N C3 

188 (CICH 2 CH 2 ) 2 N-CH 2 -<Q>— 0 _N CD 

189 < CICH 2 CH ^ N -Q_ 0 -rQ 



190- Br- 



-O 
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CH 3 



Compd. No. Ri m R 2 



192 



(CICH 2 CH 2 ) 2 N-^^>— i — O 



<y ° -q 



n 



191 (CICH 2 CH 2 ) 2 N-^^>— 0 — O 



193 (CICH 2 CH 2 ) 2 N-^^— 2 0 



194 (C | C h 2 ch 2 ) 2 n-^>— 3 0 



195 (CICH 2 CH 2 ) 2 N-<f V- 0 _JP^ 0 

- ■ CH-j 



196 (CICH 2 CH 2 ) 2 N-^3— 0 _JT^ 0 

CH 3 0 ° 

197 (CICH 2 CH 2 ) 2 N-/3— 0 — O 0 

CI ° 



198 (CICH 2 CH 2 ) 2 N-<Q>— 0 

NC 
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CH 3 

N N-^-^_cONH(CHa) n R 2 



R,(CH 2)m CONH-^ fj-^ 



203 



205 



Compd. No. Ri m ^2 n 

199 (CICH 2 CH 2 ) 2 N-^3— 0 — 0 

CH 3 

200 (CICH 2 CH 2 ) 2 N-<^\- 1 0 

OCH 3 

201 (CICH 2 CH 2 ) 2 N-<Q>— 2 -^O 0 

202 (CICH 2 CH 2 ) 2 N-^3— 3 — ^ 0 

CN 



(CICH 2 CH 2 ) 2 N-<^^-0- 1 — 



204 (CICH 2 CH 2 ) 2 N-CH 2 -<^^— 0 ~^o^ 



(CICH 2 CH 2 ) 2 N-^-y_ 0 



206 Br- 0 -4^ 0 
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f M I J 

R,(CH 2 ) m CONH-^^ N-^r 



CH 3 

N N ^O~ C0NH(CH2)nR2 

H 



Compd. No. Ri m R2 



CH; 



3 



CI 



211 (CICH 2 CH 2 ) 2 N 

CH 3 



CI 



NC 



N 



210 (CICH 2 CH 2 ) 2 N-^3-— 0 ~~C N 



212 (ClCH 2 CH 2 ) 2 N-<^^— 0 — 

CH3O 

213 (CICH 2 CH 2 ) 2 N-f3— 0 ~ C N 



214 (CICH 2 CH 2 ) 2 N-^^— 0 ~~C=/ N 



n 



207 (CICH 2 CH 2 ) 2 N-^^ — 0 — 



208 (CICH 2 CH 2 ) 2 NH^^— 3 ~~C N 1 

209 (CtCH 2 CH 2 ) 2 N-/[\— 0 ~^{^ N 1 
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CH 3 

N .N^^wCONH(CH 2 ) n R 2 



X>-< /N iD" 



Compd. No. R i m R 2 



n 



215 (CICH 2 CH 2 ) 2 NH^— 0 

216 (Cich 2 ch 2 ) 2 nhQ>— 3 



217 (CICH 2 CH 2 ) 2 N-^^— 0 

CH 3 



218 (CICH 2 CH 2 ) 2 N-fy- 0 




CI 



219 (CICH 2 CH 2 ) 2 N-^ r ~\ 



CH 3 ' 



220 (CICH 2 CH 2 ) 2 NHf~\ 



CH 3 0 



221 (CICH 2 CH 2 ) 2 N-Q> 



222 (CICH 2 CH 2 ) 2 N 

NC" 
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CH 3 



f W Y^J-CONH(CH 2 ) n R 2 



CH, 



226 (CICH 2 CH 2 ) 2 N-^^— 0 



CI 



227 (CICH 2 CH 2 ) 2 N 

CH 3 " 



-O- o -Q 

u/ 



228 (CICH 2 CH 2 ) 2 N-<Q>— 0 ""Ci^ 

CH 3 0 

229 (CICH 2 CH 2 ) 2 N-^^— 0 — ^jS 



CI 



230 (CICH 2 CH 2 ) 2 N-/^— 0 ~~ *Q 



n 



Compd. No. R1 m R2 

223 (CICH 2 CH 2 ) 2 N-<^^— 0 — ^JS 1 

224 (CICH 2 CH 2 ) 2 N-<^— 3 1 



225 (CICH 2 CH 2 ) 2 N-^3— 0 — ^JS 



NC 
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CH 3 



R 1 (CH 2 ) m CONH- L ^N- J ^ J 



Cotnpd. No. Ri m R2 n_ 

Q|" 

231 (CICH 2 CH 2 ) 2 N-^^— 0 —^\i+-CH 3 1 

. — . / — s CI" 

232 (C1CH 2 CH 2 ) 2 N-^J— 3 — fjN + -CH 3 1 



CI' 

233 (CICH 2 CH 2 ) 2 NH^3"— 0 — fV-CH 3 

CH, 



234 (CICH 2 CH 2 ) 2 N-/3— 0 ~Cr J *~ CH 3 1 



CI 

CI' 

235 (CICH 2 CH 2 ) 2 N-f >— 0 _"N*-CH3 
CH,' 



^ Qj* 

236 <CICH 2 CH 2 ) 2 N-^^— 0 — ^V-CH 3 



CH 3 0 

237 (CICH 2 CH 2 ) 2 N-^ — 0 — (^J**~ 



Cl 



NC 



cr 

CH, 



. . / _ ^ cr 

238 (CICHaCH^aN-f^^— 0 — ^_V-CH 3 
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CH 3 
-N N. 



Compd. No. Ri m R2 n_ 

239 (CICH 2 CH 2 ) 2 N-^^— 0 Cl - 1 



240 (CICH 2 CH 2 ) 2 N-^^— 3 



245 (CICH 2 CH 2 ) 



246 (CICH 2 CH 2 ) 2 N-fV- 0 



CH 3 




=n; cr 

CH 3 



241 (CICH 2 CH 2 ) 2 N-^\- 0 fjS + cr 

CH 3 ' CH 3 




n + cr 



242 (CICH 2 CH 2 ) 2 N-^V- 0 

CI ' CH 3 

243 (CICH 2 CH 2 ) 2 N~f3— 0 f N > Cf 



o 



CH/ / CH 3 

244 . (CICH 2 CH 2 ) 2 N-<^— 0 C^.Cr 
CH3O ' CH 3 



0 Q or 

CI / CH 3 



=nV cr 

NC t CH 3 



/ c. 
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CH 3 

N N^^__ CONH(CH 2 ) n R 2 



Compd. No.. R-, m R 2 n 



247 (ClCH 2 CH 2 ) 2 N-^^>— 0 — 



n + cr 

CH 3 



248 (cich 2 ch 2 ) 2 nhQ— 3 ""d cr 1 



N+ 
CH, 



249 (CICHaCH^jN-Hf } — 0 

CH 3 CH 3 



n + cr 



250 (CICH 2 CH 2 ) 2 N-^^— o ""C^t cr 



CI CH 3 



251 (CICH 2 CH 2 ) 2 N-f^— 0 — cr 



CH 3 ~ CH 3 



252 (CICH 2 CH 2 ) 2 N-^^>— 0 

CH 3 0 V CH 3 



n + cr 



253 (CICH 2 CH 2 ) 2 N-/^— 0 — C| . 1 



CI' V CH 3 



254 (CICH 2 CH 2 ) 2 N~f~^— 0 — 



=n + cr 

NC" bH 3 
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CH 3 
M N 



Ri(CH 2 ) m CONH 



Compd. No. Ri 



m 



R 2 



n 



255 (CICH 2 CH 2 ) 2 N-h^V — 

CF 3 

256 (CICH 2 CH 2 ) 2 N-^^)— 

CONHCH 2 CH 2 N(CH 3 ) 2 



257 (CICH 2 CH 2 ) 2 N- 




CF 3 



NH 



NH 

J-nh 2 



NH 
— U~NH 2 



258 (CICH 2 CH 2 ) 2 N-<Q>— . 0 

CONHCH 2 CH 2 N(CH 3 ) 2 

259 (CICH 2 CH 2 ) 2 NHQ>-0- 2 



NH 



NH 2 



NH 

— ILnh 2 



260 (BrCH 2 CH 2 ) 2 N-^^>— 



NH 0 
-1L-NH, 2 



26 1 (8fCH 2 CH 2 ) 2 N-^QK- 



NH 



NH* 
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CH 3 
.N N« 



j^_^ N Y^Y-CONH(CH 2 ) n R 2 



R,(CH 2 ) m CONH™ 



Compel. No. Ri m R2 n_ 

262 (CICH 2 CH 2 ) 2 N-/~\— 0 -N-CH 3 3 

263 (CICH 2 CH 2 ) 2 N-/~~ V- 0 -N-CH 3 3 

y=s ch 3 

CONHCH 2 CH 2 N(CH 3 ) 2 

264 (C1CH 2 CH 2 ) 2 N-/~V— 0 -N-CH 3 3 

265 (CICH 2 CH 2 ) 2 N-<f~\— 0 -N-CH 3 3 

CH 3 

CONHCH 2 CH 2 N(CH 3 ) 2 

266 (CICH 2 CH 2 ) 2 N-/~V- 0 - 2 -N-CH 3 3 

\=/ CH, 



3 



267 (BrCH 2 CH 2 ) 2 N-<f~\— 0 -N-CH 3 3 

CH 3 

268 (BrCH 2 CH 2 ) 2 N-/~\— 3 -N-CH 3 3 

x = / CH 3 
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CH, 



R,(CH 2 ) m CONH H 



Compd. No. Ri m R2 

269 (CICH 2 CH 2 ) 2 N-/ ^ — 0 -N*CH 3 




CF : 



3 




CONHCH 2 CH 2 N(CH 3 ) 2 




CF 3 




CONHCH 2 CH 2 N(CH 3 ) 



2 



CH; 



'3 



9 H 3 

270 (CICH 2 CH 2 ) 2 N-^ } — 0 -N + CH 3 



CK 



'3 



CH 3 

27 L (CICH 2 CH 2 ) 2 N-f \— 0 -N + CH 3 



CH; 



3 



CH 3 



. . CH 3 

273 (CICH 2 CH 2 ) 2 N-/Vo- 2 — N+CH 3 

— CH» 



3 



274 (BrCH 2 CH 2 ) 2 N-/_V- 0 -N + CH 3 



. — . CH 3 
275 (BrCH 2 CH 2 ) 2 N-fV- 3 -N*CH 3 

v — - f CH3 



n 



CH 3 

272 (CICH 2 CH 2 ) 2 N~<f V- 0 -N + CH 3 3 
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CH 3 

N N^"^_CONH(CH 2 ) n R 2 



Compd. No. Ri m R2 n 

276 (CICHaCHaJaN-^ - ^) — 0 -S + -CH 3 2 

>— ' ch 3 

CF 3 

277 (CICH 2 CH 2 ) 2 N-/~y- 0 -S+-CH 3 2 

CH 3 

CONHCH 2 CH 2 N(CH 3 ) 2 

278 <CICH 2 CH 2 ) 2 N-<f~~V- 0 -S + -CH 3 2 

279 (CICH 2 CH 2 ) 2 N-^V— 0 -S + -CH 3 2 

X== < CH 3 
CONHCH 2 CH 2 N(CH 3 ) 2 

280 (CICH 2 CH 2 ) 2 N-/^\-0- 2 -S + -CH 3 2 

i CH- 



'3 



281 (BrCH 2 CH 2 ) 2 N — ^ 7 — 0 -S + -CH 3 2 

X==/ CH 3 



282 (BrCH 2 CH 2 ) 2 N-/3— 3 -S*-CH 3 2 

— CH~ 



3 
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CH 3 

N. ^-v^^cONH(CH 2 ) n R 2 



R^CH^CONH^ [j-^ 



Compd. No. Ri m R2 n_ 

283 (CICH 2 CH 2 ) 2 N-/^— 0 -S-CH 3 2 

CF 3 

284 (CICH 2 CH 2 ) 2 N-/|A— 0 -S-CH 3 2 

CONHCH 2 CH 2 N(CH 3 ) 2 

285 (CICH 2 CH 2 ) 2 N-h^\— 0 -S-CH 3 2 

CF 3 

286 (CICH 2 CH 2 ) 2 N-^3— 0 -S-CH 3 2 

CONHCH 2 CH 2 N(CH 3 ) 2 

287 (CICH 2 CH 2 ) 2 N-^^-0- 2 — S-CH 3 2 

288 (BrCH 2 CH 2 ) 2 N-^J>— 0 -S-CH 3 2 

289 (BrCH 2 CH 2 ) 2 N-(^ — 3 -S-CH 3 2 



56 



EP0 711 768 B1 



CH 3 
-N N 



Ri(CH 2 ) m CONH 



SJ^XX 



CONH(CH 2 ) n R 2 



H 



Comp.d.No.. 



Ri 



m 



R 5 



290 (CICH 2 CH 2 ) 2 N--^^— 

CF 3 

291 (CICH 2 CH 2 ) 2 N-^\— 

CONHCH 2 CH 2 N(CH 3 ) 2 



0 _, 



NH 
NH-U-NH, 



0 _ 



NH 
NH-U-NH, 



292 (CICH 2 CH 2 ) 2 N- 




CF 3 



NH 

-NH-M— NH 9 



293 (CICH 2 CH 2 ) 2 N-^3-~ 0 

CONHCH 2 CH 2 N(CH 3 ) 2 

294 (CICH 2 CH 2 ) 2 N-^^~0- 2 



NH 
-NH-1L-NH, 



NH 
-NH-W-NH, 



295 (BrCH 2 CH 2 ) 2 N-^ — 



NH 



0 _ NH J1_ NH , 1 



296 (BrCH 2 CH 2 ) 2 N-^^— 



NH 



3 — NH-U-NH, 1 
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CH 3 
-N N> 



ff N N_^/ N r^YCONH(CH 2 ) n F 



Compd. No. E 5? n_ 

297 (CICH 2 CH 2 ) 2 N-^^ — 0 — NH 2 3 

CF 3 

298 (CICH 2 CH 2 ) 2 N-/^>— 0 . — NH 2 3 

CONHCH 2 CH 2 N(CH 3 ) 2 

299 (CICH 2 CH 2 ) 2 N-^^ — 0 -NH 2 3 



CF : 



3 



300 (CICH 2 CH 2 ) 2 N-^ — 0 — NH 2 

CONHCH 2 CH 2 N(CH 3 ) 2 

301 (CICH 2 CH 2 ) 2 N-<Q>-0- 2 — NH 2 

302 (BrCH 2 CH 2 ) 2 N-^^— 0 — NH 2 

303 (BrCH 2 CH 2 ) 2 N-<Q>— 3 — NH 2 
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CH 3 
-N N 



R,(CH 2 ) m CONH 



CONH(CH 2 )„R 2 



H 



Compd. No. 



Ri 



m 



R 2 



n 



304 (CICH 2 CH 2 ) : 



305 



CI^CI 



N(CH 2 CH 2 CI) 2 



NH 



NH 3 



NH 
— 1L-NH 5 



306 



(BrCH 2 CH 2 ) 2 N 



NH 
— 1L-NH, 



CH 3 CH 2 . — ^ 
307 CICH 2 CH 2 -N-fj) 



NH 
— U-NH, 



CH3CH2 

CICH 2 CH 2 -N-5r-\ 
308 " CJ/ 



NH 
— U-NH, 



309 (MsOCH 2 CH 2 ) 2 NH^ — 0 



NH 
— "-NH, 



310 



(CICH 2 CH 2 ) 2 N- 
(CICH 2 CH 2 ) 2 N 




NH 



NH, 
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R,(CH 2 ) m CONH H 



CH 3 

J^_^ N j^pCONH(CH 2 ) n R 2 



Compd. No. Ri m R2 



m "2 n 



311 (CICH 2 CH 2 ) 2 N-/^ — 0 -S+-CH 3 

CI CI 

312 W~~ 0 -S*-CH 3 

^N(CH 2 CH 2 CI) 2 CH 3 



313 



314 



315 



(BrCH 2 CH 2 ) 2 N 



~T~%— 0 -S+-CH 3 

X == / CH 3 



CH 3 CH 2 , — ^ 

CICH 2 CH 2 -N— f x ) — 0 — S + -CH 3 

W/ CH 3 

CH3CH2 

CICH 2 CH 2 -N-*— ^ 

J> 0 -r H ; CH3 



316 (MsOCH 2 CH 2 ) 2 N-^ — 0 — S+-CH 3 

CH 3 



(CICH 2 CH 2 ) 2 N-~ 

317 <f V- 0 -S*-CH 3 

(CICHaCH^N- 2 ^ 7 CH 3 
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15 



20 



25 



30 



40 



45 



50 



55 



CH 3 



[fV_</ N T^pCONH(CH 2 ) n F 



10 Compd. No. R 1 m R 2 



320 H 0 -TVoch 3 



325 H 




OCH 3 
OCH 3 



321 H 0 -N-CH 3 

CH 3 



CH 3 

35 322 H 0 -N + CH 3 

CH 3 



n 



318 H 0 — IJLnHo 



319 H 0 -S*-CH 3 

CH 3 



323 H 0 -nhJlnh, 1 



324 H 0 -NH 2 
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CH 3 



R,(CH 2 ) m CONH 



326 



327 



329 



331 



333 



H 



Compd. No. Ri m R2 



O- 0 -^V 



0 -S*-CH 3 
W CH 3 



,OCH 3 

328 f V- 0 -4 V0CH 3 

OCH 3 



o- 



330 (y- 



f~^%— 0 -N-CH 3 

x== ^ CH3 



CH 3 

-N + CH 3 
CH 3 



332 CD" ° ~ NH2 



o- 0 ~0 



n 



O 0 _nhT NHj . 1 
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CH 3 



Jf N v^/ N j^pCONH(CH 2 ) n R 2 



H 



Compd. No. R 1 m R 2 



NH 



341 . H2 nJJL nh _ 1 -^H. 



n 



334 H 0 ~CH 3 



335 C3~ ° ~ CH3 

336 (CICH 2 CH 2 ) 2 N-<^ — 0 ~ CH 3 



337 H 0 _ch 3 17 



338 C=)~" 0 _CH3 17 

339 (CICH 2 CH 2 ) 2 N-^^— 0 ~CH 3 17 



NH CH 3 
340 H 2 N-U-NH 1 -N-CH 3 
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CH 3 
-N N 



Ri(CH 2 ) m CONH 



f N v// N Y^pCONH(CH 2 ) n R 2 



H 



Compd. No. Rh 



m 



R 2 



342 (CICH 2 CH 2 ) 2 N-^^— 0 



NH 
— H-NH, 



343 (CICH 2 CH 2 ) 2 N-^^— 1 -JJLnh 2 

344 (CICH 2 CH 2 ) 2 N-Q>— 2 -J-NH 2 



345 (CICH 2 CH 2 ) 2 N-^^>— 3 _1L N 



NH 2 



346 (CICH 2 CH 2 ) 2 N 
CH 



u / 



0 



NH 



NH, 



347 (CICH 2 CH 2 ) 2 N- 




NH 




CH 3 0 

348 (CICHaCH^aN^ - 

CI" 

349 (CICH 2 CH 2 ) 2 N^ K ^ 

NC 




NH, 



NH 
— "-NH, 



NH 
-1LNH 2 
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CH 3 



RrfCHaUCONH^N N~^ 



Compd. No. Ri 



m 



R 2 



n 



350 (CICH 2 CH 2 ) 2 N-H^jV— 

CH 3 

351 {CICH 2 CH 2 ) 2 N-^ — 

OCH 3 



0 



352 (CICH 2 CH 2 ) 2 N- 




CI 



NH 



NH 2 



NH 
— N-NH, 



NH 
— U-NH 2 



353 (CICH 2 CH 2 ) 2 N-<^ — 0 

CN 



NH 



NH, 



354 (CICH 2 CH 2 ) 2 



1 



NH 



NH, 



355 (CICH 2 CH 2 ) 2 N-CH 2 -<^^— 0 



NH 



NH, 



356 (CICH 2 CH 2 ) 2 N-j-^ 



0 



NH 



NH, 



357 Br- 



NH 



NH, 



358 H 



0 



NH 
-J-NH, 
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CH 3 

N. .N-v^~CONH(CH 2 ) n R 2 



Ri(CH 2 ) m CONH-^ N 



Compd. No. Ri m ^2 1 

359 (CICH 2 CH 2 ) 2 NHf~^— 0 ~A + u~ CH3 2 

\=S CH3 




CI 



360 <CICH 2 CH 2 ) 2 N-^>— 1 ~6h~ 3 CH3 



361 (CICH 2 CH 2 ) 2 N-/~\ — 2 -S + -CH 3 

\=v CH3 



362 (CICH 2 CH 2 ) 2 N-/^V- 3 -S + -CH 3 

\=S CH3 



363 (CICH 2 CH 2 ) 2 N-^- 0 ~6h7 CH3 

364 (CICH 2 CH 2 ) 2 N-^V- 0 ~f + ~ CH3 



CH 3 

CH 3 0' 

365 (CICH 2 CH 2 ) 2 N-/~V- 0 ~!*r CH3 



CH 3 



366 (CICH 2 CH 2 ) 2 N-Q- 0 ~6h7 CH3 



NC 
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CH 3 



f ^>_^ N j]^VCONH(CH 2 ) n R 2 



Compd. No.- R i m R 2 n 



367 (CICH 2 CH 2 ) 2 N-^^— 

CH3 

368 (CICH 2 CH 2 ) 2 N-<^^— 

OCH 3 



373 



374 



-S*-CH 3 
CH 3 



-S*-CH 3 
CH 3 



369 (CICH 2 CH 2 ) 2 N-<Q— 0 ?^ CH3 



CI 



370 <cich 2 ch 2 ) 2 nhQ^- 0 ~6h~ CH3 

CN 



371 (CICH 2 CH 2 ) 2 N-<^J>-0- 1 CH 3 2 

372 (CICH 2 CH 2 ) 2 N-CH 2 --^^- 0 ~6H 3 CH3 2 



(CICH 2 CH 2 ) 2 N^r-^ q -S*-CH 3 

CH3 



Br- 5 -?-CH 3 

CH 3 
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CH 3 



R,(CH 2 ) m CONH^ N 



to Compd. No. Ri m R 2 



n 



15 



20 



25 



30 



45 



50 



375 



378 



(CICH 2 CH 2 ) 2 NH^~ 0 ~6h° H3 



CH 3 

376 (C!CH 2 CH 2 ) 2 N^~\- 1 -N-CH 3 

\=z/ CHo 



377 (CICH 2 CH 2 ) 2 N-^^— 2 "iH 0 " 3 



(CICH 2 CH 2 ) 2 N-^~\— 3 -N-CH 3 
\=/ CH 3 



379 (CICH 2 CH 2 ) 2 N-^V- 0 ~A~ CH3 

35 " V=/ . CH 3 

CH 3 ' 

380 (CICH 2 CH 2 ) 2 N-<f~V- 0 -N-CH 3 
40 V =/ ^ CH 3 

CH 3 0 



381 (CICH 2 CH 2 ) 2 N-^J— 0 ~6h 3 H3 

CI 



382 (CICH 2 CH 2 ) 2 N-Q><— 0 ~6h 3 H3 

NC 
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CH 3 
-N N. 



R,(CH 2 ) m CONH^N 



Compd. No. Ri m R 2 



389 




OCK 



'3 



385 (CICH 2 CH 2 ) 2 N-f>— 0 -N-CH 3 

\=< CH 3 
CI 



386 (C!CH 2 CH 2 ) 2 N-<f? — 0 -N-CH 3 

x =< CH 3 
CN 



387 (CICH 2 CH 2 ) 2 N-h^^-0- 1 ~^H 3 H3 

388 (CICH 2 CH 2 ) 2 N-CH 2 -^~~ V- 0 -N-CH 3 



3 



(CICHzCHzJaN-^ n -N-CH 3 



jy- ° 



n 



383 (CICH 2 CH 2 ) 2 N^^— ' 0 ~^h CH3 

CH 3 

384 (CICH 2 CH 2 ) 2 N~^V- 0 ~6H 3 H3 
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CH 3 

f ^^/ N jj^VCONH(CH 2 ) 0 R 2 



Compd. No. Ri m R2 



m n 2 n 




NC 



390 (CICH 2 CH 2 ) 2 N-/V- 0 -N*CH 3 

CH3 



, — . CH 3 
391 (CICH 2 CH 2 ) 2 N-fy- ] -N*CH 3 3 

1 L/rlo 



392 (CICH 2 CH 2 ) 2 N-f V- 2 -N + CH 3 

x = / CH 3 



393 (CICH 2 CH2) 2 N-fy- 3 -N*CH 3 3 

CH3 



CH 3 

394 (CICH 2 CH 2 ) 2 N-/V- 0 ~'i ,+ CH3 3 



CH 



3 

395 (CICH 2 CH 2 ) 2 N~f V- 0 -N*CH 3 

)=/ CH 
H 3 CO 



■3 



396 (CICH 2 CH 2 ) 2 N-f V- 0 -N*CH 3 3 

V^ 7 CH 3 

CI 

? H 3 

397 (CICH 2 CH 2 ) 2 N-f V- 0 -N*CH 3 3 



CH 



3 
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CH 3 

r^>^/ N jr^yCONH{CH 2 ) n R 2 
Ri(CH 8 ) m CONH^ N ' N-^^ 



H 



Compd. No. Ri m R2 n 



CN 



398 (CICH 2 CH 2 ) 2 N-/~V- 0 -N*CH 3 

W CH 3 
CH 3 

CH 3 

399 (CICH 2 CH 2 ) 2 N-^3— 0 -N + CH 3 

> — ( CH 3 
OCH 3 

400 (CICH 2 CH 2 ) 2 N-/~~V- 0 -N+CH 3 

/ • \ CH3 

401 (CICH 2 CH 2 ) 2 N-^ V- 0 -N + CH 3 



CH 



3 



CH 3 

402 (CICH 2 CH 2 ) 2 N-^y-0- 1 -N + CH 3 



CH 3 
CH 3 



403 (CICH 2 CH 2 ) 2 N-CH 2 -<f~"\ — 0 -N*CH 3 

X=/ CH 3 

404 (ClCH 2 CH 2 ) 2 N-^v 0 _^CH 3 

\=/ CH 3 
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CH 3 

jfy^/ N Y^y CONH ( CH 2)nR 2 
R^CH^CONH-^N [}V 



Compd. No. Ri m ^2 n 

405 (CICH 2 CH 2 ) 2 N-^J^— 0 _mh-1Lnh 2 1 

A a. NH 

406 (CICH 2 CH 2 ) 2 N-^ = J— 1 _ nh _IL N h 2 1 

407 (CICH 2 CH 2 ) 2 N-^- 2 _ NH T NH2 1 

408 (CICH 2 CH 2 ) 2 NhQ>— 3 _ nh Jl N h 2 1 

/7-\ NH 

409 (CICH 2 CH 2 ) 2 N-/^— 0 — NH-U-NH 2 1 

CH 3 ' 

410 (CICH 2 CH 2 ) 2 N-^^— 0 _ nh Jl N H 2 1 

CH 3 0 

NH 

411 (CICH 2 CH 2 ) 2 N-<[V- 0 _ NH _a-NH 2 1 

412 (CICH 2 CH 2 ) 2 N-^— 0 _ NH JL N H 2 1 

NC 



EP0 711 768 B1 



CH 3 

j:^x> C0NH<CH2, " R! 



R,(CH 2 ) m CONH 



H 



Compd. No. Ri 



m 



R 2 



n 



413 (CICH 2 CH 2 ) 2 N- 



// ^ 




CH, 



NH 



414 {CICH 2 CH 2 ) 2 N- 



J7\ 




OCH a 



0 



NH 

-NH-N-NH, 



415 (CICH 2 CH 2 ) 2 N- 



0% 




CI 



NH 

-NH-U-NH 2 



416 (CICH 2 CH 2 ) 2 N- 




CN 



NH 

-NH-U-NH, 



417 (CICH 2 CH 2 ) 2 N-^^-0- 1 



NH 

-NH-U-NH 2 



418 (CICH 2 CH 2 ) 2 N-CH 2 -^^— 0 



NH 

-MH-U-NH, 



419 (CICH 2 CH 2 ) 2 N- 



NH 

-NH-JJ-NH 2 



420 Br— 



NH 

-NH-U-NH, 
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R i (CH 2 ) m CONH ' J ** / f^ -^s^ 



H 



Compd. No. Ri 



m 



421 (CICH 2 CH 2 ) 2 N-^^ — 0 

422 (CICH 2 CH 2 ) 2 N-<Q)— 1 

423 (CICH 2 CH 2 ) 2 N-^^>— 2 

424 (CICH 2 CH 2 ) 2 N-^^— 3 



425 (CICH 2 CH 2 ) 2 N 

CH 3 



426 (CICH 2 CH 2 ) 2 N-^J^ — 0 

CH 3 0 

427 (CICH 2 CH 2 ) 2 N-^\— 0 

CI 

428 (CICHaCHa^N-^^ 

NC 

429 H 
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S^y_^ N -jr^J-CONH(CH 2 ) n f 
R, (CH 2 ) m CONH- Jca=/ ^-^ 



Compd. No. 



Ri 



m 



R 2 



n 



430 (C\CH 2 CH 2 ) 2 N-f~ ^ 




CH, 



NH 
—U-NH 2 



431 (CICH 2 CH 2 ) 2 N- 




OCH 3 



NH 
— U-NH-, 



432 (CICH 2 CH 2 ) 2 N- 




CI 



NH 



NH 2 



433 {CICH 2 CH 2 ) 2 N— fV- 0 

"CN 



NH 



NH, 



434 (C!CH 2 CH 2 ) 2 



435 



(CICH 2 CH 2 ) 2 N-CH 2 -^^>— 0 



NH 



NH, 



436 



(CICH 2 CH 2 ) 2 N 



NH 
— Ji-NH 9 



437 



Br— 



NH 
— U-NH 2 



438 



NH 
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S-^y^^V-CONH(CH 2 ) n R 2 
R,(CH 2 ) m CONH^ / £'^ 

Compd. No. m R 2 

439 (CICH 2 CH 2 ) 2 N-/~V- 0 — S*-CH a 

\=/ CH3 

440 (CICH 2 CH 2 ) 2 N-/~~\— 1 -S + -CH 3 

\=/ CH3 

441 (CICH 2 CH 2 )2N-/~^y- 2 — S + -CH 3 

\=/ CH3 



442 



CH 3 0 



13 



CH 3 



445 (CICH 2 CH 2 ) 2 N-^J— 0 ~6h 3 CH3 

CI 



446 (CICH 2 CH 2 ) 2 N-<Q^- 0 ~6h7 CH3 

NC 



n 



(CICH 2 CH 2 ) 2 N-/~Y~ 3 -S*~CH 3 2 

\=/ CH3 



443 (CICH 2 CH 2 ) 2 N-f3— 0 ~6h~ CH3 2 



CH 3 ' 

444 (CICH 2 CH 2 ) 2 N-<^V- 0 ~f*" CH3 2 
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Ri<CH 2 ) (B CONH^* ft ' N* 

Compd. No. Ri m R 2 

447 (C!CH 2 CH 2 ) 2 N-^— 0 ~6hT CH3 

CH 3 

448 (CICH 2 CH 2 ) 2 N-Q— 0 ~6h^ CH3 

OCH 3 

449 (CICH 2 CH 2 ) 2 N-^>— 0 ~6h~ CH3 



CI 



450 (C!CH 2 CH 2 ) 2 N-Q>- 0 ~6H~ CH3 

CN 



451 (CICH 2 CH 2 ) 2 N-^^-0- 1 

452 (CICH 2 CH 2 ) 2 N-CH 2 -^^— 0 



454 Br— 



-S + -CH 3 
CH 3 



-S*-CH 3 
CH 3 



453 WWK*CW^_ o -S*-CH 3 



-S*-CH 3 
CH 3 



n 
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^S^_^ N jr^pCONH(CH 2 ) n R 2 



R,(CH 2 ) m CONH™ 



Compd. No. R-i m R 2 



458 




(CICH2CH 2 ) 2 N-/~\— 3 -N-CH 3 
\=/ CH3 



n 



455 (CICH 2 CH 2 ) 2 N— — 0 — N-CH 3 

\ / CH3 

456 (CICH 2 CH 2 ) 2 N-/~~V- 1 -N-CH 3 

\=/ CH3 

457 (ClCHgCH^gN--/^) — 2 — N-CH 3 



459 {CICH 2 CH 2 ) 2 N-^V- 0 _ 6H3 H3 3 



-CH 3 

460 (CICH 2 CH 2 ) 2 N-<Q>— 0 ~6H CH3 3 

CH3O 

461 (CICH 2 CH 2 ) 2 N-^J^— 0 ~6H? H3 3 

CI 



462 (Cich 2 ch 2 ) 2 nhQ>— 0 ~6 H CH3 

NC 
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^^_^/ N jQ-CONH(CH 2 ) n R 2 



Ri(CH 2 ) m CONH^-~ 



Compel. No. Ri m R 2 

463 {CICH 2 CH 2 ) 2 N-^\- 0 ~Th"* 

CH 3 

464 (CICH 2 CH 2 ) 2 N^~^— 0 ~6h3 H3 



469 




OCH 



3 



465 (CICH 2 CH 2 ) 2 N-f>— 0 -N-CH 3 

\==< CH 3 
CI 



466 (CICH 2 CH 2 ) 2 N-<f>— 0 -N-CH 3 

\=< CH 3 
CN 



467 (cich 2 ch 2 ) 2 nhQ-o- l ~6h 3 H3 

468 (CICH 2 CH 2 ) 2 N-CH 2 -/~V- 0 -N-CH 3 



3 



(CICH 2 CH 2 ) 2 N-^-^ Q -N-CH 3 

\ — / CH 3 



470 Br- 5 ~tn^ 
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Ri(CH 2 ) m CONH^ / ^N' J ^ 



H 



Compd. No. Ri m R 2 



m n 2 n 



471 <CICH 2 CH 2 ) 2 NH^V- 0 -N*CH 3 

CH3 

J ^ CH3 

472 <CICH 2 CH 2 ) 2 N-/ V- J -N+CH 3 



CH 




3 



CH 3 0 





CI 




NC 
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y— . CH3 
473 (CICH 2 CH 2 ) 2 N-fV- 2 -N*CH 3 

^ CH<- 



>r-\ CH 3 

474 (CICH 2 CH 2 ) 2 N-/V- 3 -N*CH 3 

^ ' CH~ 



CH 3 

475 (CICH 2 CH 2 ) 2 N-f V- 0 -N*CH 3 3 



CH 



3 



CH 3 

476 (CICH 2 CH 2 ) 2 N-f V- 0 -N + CH 3 



CH 



3 



CH 3 

477 (CICH 2 CH 2 ) 2 N-/ V- 0 -N + CH 3 



CH 



3 



CH 3 

478 (CICH 2 CH 2 ) 2 N-f % — 0 -N + CH 3 



CH 



3 
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Compd. No. Ri m R2 



n 



485 



CH 3 
OCH 3 

><>- 




CN 



CH 3 

0 — N-CH 3 



CH 



'3 



9H3 

-N*CH 3 
CH 3 



CH 3 

0 -N*CH 3 
CH 3 



CH 3 

482 (CICH 2 CH 2 ) 2 N-f V- 0 -N*CH 3 



CH 



3 



483 (CICH 2 CH 2 ) 2 N-<f VO- 1 -N*CH 3 

\W CH 3 



CH 3 . 



484 (CICH 2 CH 2 ) 2 N-CH 2 -<f 0 -N + CH 3 

X=/ CH 3 



CH 

(CICH 2 CH 2 ) 2 N-^-y_ Q -n + CH 3 



CH 3 
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S'^^ / N Y^p CONH ( CH 2 , " R 2 

Ri(CH a ) m CONH' Ja, * / fl J ^ 



Compd. No. Ri 



m 



R 2 



n 



486 (CICH 2 CH 2 ) 2 N-^^> — 0 



NH 

— NH-U-NH, 



487 (CICH 2 CH 2 ) 2 NH^^>— 1 



NH 

— NH-H-NH, 



488 (CICH 2 CH 2 ) 2 N-^^— 2 



NH 

— NH-H-NH, 



489 (CICH 2 CH 2 ) 2 N-<^^— 3 



NH 

— NH-U-NHo 



490 (CICH 2 CH 2 ) 2 N- 



JT % 




CH 3 " 



0 



NH 

— NH-U-NH, 



491 (CICH 2 CH 2 ) 2 N- 



// \ 



CH 3 Q 




NH 

— NH-U-NHo 



492 (CICH 2 CH 2 ) 2 N^'^- 

cr 




NH 

— NH-U-NHo 



493 (CICH 2 CH 2 ) 2 N- 




NC 



NH 

— NH-H-NHo 
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R,(CH 2 ) m CONH^ U5/_ ^N'^ 



Compd. No. Ri 



m 



R 2 



n 



494 (CICH 2 CH 2 ) 2 N- 



49S (CICH 2 CH 2 ) 2 N- 



496 {CICH 2 CH 2 ) 2 ' 




CH 3 




OCH, 



Cl 



0 



NH 



NH 
-NH-U-NH 2 



NH 
-NH-IL-NH, 



497 (CICH 2 CH 2 ) 2 N 



CN 



NH 

-NH-U-NH, 



498 (CICH 2 CH 2 ) 2 N-^^-0- 1 



NH 

-nh-U-nh, 



499 (CICH 2 CH 2 ) 2 N-CH 2 -^^— 0 



NH 

-NH-lLrNHo 



50Q (CICH 2 CH 2 ) 2 N-^-^ 



"O- 



NH 

-NH-U-NH, 



501 Br— 



NH 

-NH-H-NH, 
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R,(CH 2 ) m CONH X S N^V 



Compd. No. 



Ri 



m 



n 



502 (CICH 2 CH 2 ) 2 N— ^ — 0 



NH 



503 



(CICH 2 CH 2 ) 2 N-^^>— 1 



NH 
— U-NH, 



504 (CICH 2 CH 2 ) 2 N-^^— 2 



NH 
— JJ-NH, 



505 (CICH 2 CH 2 ) 2 N-^^>— 3 



NH 
— U-NH 2 



506 



(CICH 2 CH 2 ) 2 N 

CH 3 



NH 
— li-NH 2 



507 (CICH 2 CH 2 ) 2 N- 



CH 3 0 




NH 
— Ii-NH, 



508 (CICH 2 CH 2 ) 2 N-^~~^ 




CI 



NH 
— U-NHa 



509 



(CICH 2 CH 2 ) 2 N 

NC 




0 



NH 
— U-NH, 
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V^/ N T^V CONH(CH2)rtR2 



R,(CH 2 ) m CONH 



-^0 ^ N" 
H 



Compd. No. 



m 



R 2 



n 



510 (CICH 2 CH 2 ) 2 N- 



511 (CICH 2 CH 2 ) 2 N- 




CH 3 




OCH 3 



NH 



NH 2 



NH 



NH 2 



5 12 <CICH 2 CH 2 ) 2 N- 




CI 



NH 



NH 2 



5 13 (CICH 2 CH 2 ) 2 N-^V-- 0 

CN 



NH 
-IL-NH 2 



514 (CICH 2 CH 2 ) 2 N— (^y~0- 1 



NH 
— U-NH, 



515 (CICH 2 CH 2 ) 2 N-CH 2 -^^— 0 



NH 
— U-NH 5 



516 



(CICH 2 CH 2 ) 2 N 



0 



NH 



NH 9 



1 2 



517 



Br- 



NH 



NH 2 



518 



H 



NH 



NH 3 
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CONH{CH 2 )„R 2 



R,(CH 2 ) m CONH^S 



Compel. No. R-[ m R 2 

519 (Cich 2 ch 2 ) 2 n-/~V- 0 ~a1" CH3 

\=/ CH3 

520 (ClCH 2 CH 2 ) 2 N-/~\— 1 ~aL" CH3 

\=/ CH3 

521 (CICH 2 CH 2 ) 2 N-/^y- 2 -S + -CH 3 

\=/ CH 3 



CH 3 ' 



ci 



CI CI 



522 (CICH 2 CH 2 ) 2 N-f~V- 3 ~S*-CH 3 

V=/ CH 3 



523 (Cich 2 ch 2 ) 2 n-/\- 0 ~aIT CH3 



CH 3 



524 (C ich 2 ch 2 ) 2 n-^- 0 ~6 + H3° H3 

CH30 



525 . (CICH 2 CH 2 ) 2 N-Hf>- 0 ~6h~ CH3 



526 (CICH 2 CH 2 ) 2 N-^— 0 ? + Ha 

NC 

527 (CICH 2 CH 2 ) 2 N-^- 0 "XT™* 



CH 3 



n 
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R,(CH 2 ) m C0NH^5 



Compd. No. Ri m R : 



W 11 CH 3 




528 (C!CH 2 CH 2 ) 2 N-f J — 0 

CH 3 

529 (CICH 2 CH 2 ) 2 NHf V- 0 ~6H^ CH3 




OCH 3 



530 (CICH 2 CH 2 ) 2 N-^- 0 g^ 0 " 3 

CI 



531 (CICH 2 CH 2 ) 2 N-0- 0 ~6h3 CH3 

CN 

532 (CICH 2 CH 2 ) 2 N— < \~y ~ °~ 1 
(CICH 2 CH 2 ) 2 N-CH 2 -<^^ — 0 

B4 (CICH 2 CH 2 ) 2 N-^-y_ q 



— S-- CH 3 

CH 3 



— S*-CH 3 

CH 3 



-S*-CH 3 

CH 3 



Rr S -S + -CH 3 

535 Br ~ 5 CH 3 



536 H- 0 ~S*-CH 3 2 

CH 3 
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V^ N Tr^V CONH(CH2)nR2 



Ri(CH 2 ) m CONH^S N-^^ 



Compd. No. Ri m_ R2 n_ 

537 (CICH 2 CH 2 ) 2 N-^^— 0 ~6h CH;3 3 

538 (CICH 2 CH 2 ) 2 N-^~V- 1 -N-CH 3 3 

\=s/ CH3 

539 (CICH 2 CH 2 ) 2 N-^^— 2 ~6h CH3 3 

540 <CICH 2 CH 2 ) 2 N-<f~^— 3 -N-CH 3 3 

\=/ CH3 



541 (CICH 2 CH 2 ) 2 N-/]j— 0 "iHg" 3 



542 (CICH 2 CH 2 ) 2 N-^J>— 0 ~^H CH3 

CH3O 



543 (CICH 2 CH 2 ) 2 N-<Q— 0 ""dHa" 3 

CI 



544 (CICH 2 CH 2 ) 2 N-^J— 0 ~6h° H3 

NC 
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CONH(CH 2 ) n R 2 



R^CHaUCONH- H 



Compd. No. Rg n_ 

545 (CICH 2 CH 2 ) 2 N-Q— 0 "c^" 3 3 

CH 3 

546 (CICH 2 CH 2 ) 2 N-^^- 0 '"'h"* 3 

OCH 3 

547 (CICH 2 CH 2 ) 2 N-/~\— 0 N-CH 3 3 

\=/ CH 3 
CI 



548 (CICH 2 CH 2 ) 2 N-^V— 0 -N-CH 3 

\— / CH 3 
CN 



549 (CICH 2 CH 2 ) 2 N-<Q>-0- 1 £"^3 

550 (CICH 2 CH 2 ) 2 N-CH 2 -/^)— 0 -N-CH 3 

W CH 3 



551 (CICH 8 CH 2 ) a N-j-*__ 0 -N-CH 3 

\ — / CH 3 



552 Br- 



— N-CH 3 
CH 3 
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Ri(CH 2 ) m CONH^S N- J ^ J 

H 

Compd. No, R 1 m 

553 (ClCH 2 CH 2 ) 2 N-^^i — o 

554 (CICH 2 CH 2 ) 2 N-^^ — j 

555 (CICH 2 CH 2 ) 2 N-<^^> — 2 

556 (CICH 2 CH 2 ) 2 N-^^— 3 

557 (CICH 2 CH 2 ) 2 N-/~^) — q 

CH 3 / 

558 (CICH 2 CH 2 ) 2 N-/~~\— o 

CH 3 0 

559 (C!CH 2 CH 2 ) 2 N-^3— o 

560 (CICH 2 CH 2 ) 2 N-/~\— 0 

NC 
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j0>-^/ N T^r CONH(CH2, " Rs! 



R,(CH 2 ) m CONH"^» .h^^ 



Compd. No. Ri m R 2 

561 •• (ciCHaCHafeN-fy- 0 -N*CH 3 

\=( CH 3 
CH 3 



567 



CH3 

562 (CICH 2 CH 2 ) 2 NH^— 0 ~t? H * 3 



OCH 



3 



CI 




CN 



CH 3 



CH 3 

563 (CICH 2 CH 2 ) 2 N-f V- 0 -N + CH 3 



CH 



3 



9 H 3 

564 (CICH 2 CH 2 ) 2 N-f V- 0 -N + CH 3 

CH 3 

565 (CICH 2 CH 2 ) 2 N-/ VO- 1 -N + CH 3 

x = / CH 3 

. — , CH 3 

566 (CICH 2 CH 2 ) 2 N-CH 2 -fj>— 0 -N + CH 3 

CH3 



(CICH 2 CH 2 ) 2 N^-y_ q _S*CH 3 



CH 



3 
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R,(CH 2 ) m CONH^S 



Compd. No. 



m 



R 2 



n 



568 (ClCH 2 CH 2 ) 2 N-^[^> — 0 



NH 

— NH-U-NH 9 



569 (CICH 2 CH 2 ) 2 NH^^— 1 



NH 

-NH-K-NH 2 



570 (CICH 2 CH 2 ) 2 N-^ — 2 



NH 

— NH-^-NH 2 



571 (CICH 2 CH 2 ) 2 N-^ — 3 



NH 

— NH-H-NH, 



572 (CICH 2 CH 2 ) 2 N 

CH 3 




NH 

— NH-U-NH, 



573 (CICH 2 CH 2 ) 2 N- 



CH 3 Q 




0 



NH 

-NH— U— NH 2 



574 (CiCH 2 CH 2 ) 2 l 



NHQ- 
Cl 



NH 

— NH-^-NH, 



575 (CICH 2 CH 2 ) 2 N-^^ 

NC 




0 



NH 

— NH-U-NH, 
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Ri(CH 2 ) m CONH 



J^y_/jj^pCONH(CH 2 ) n R 2 
S H 



Compd. No. Ri 



m 



n 



576 (CICH 2 CH 2 ) 2 N- 




CH, 



NH 

— NH-M— NH 2 



577 (CIC^CH^N-*^ 




OCH 3 



NH 

— NH— ^-NH 2 



578 (CICH 2 CH 2 ) 2 N- 




ci 



NH 

— NH-Jl-NH, 



579 (CICH 2 CH 2 ) 2 N- 




CN 



NH 

— NH-U-NHo 



580 (CICH 2 CH 2 ) 2 N-^^-0- 1 



NH 

— NH-M— NH 2 



581 (Cich 2 ch 2 ) 2 n-ch 2 h(3- 0 — NH-iL-NH 2 1 



5g2 (CICH 2 CH 2 ) 2 N- 



o 



NH 

-NH-U-NH 2 



583 Br— 



NH 

-NH-H-NH, 
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jj^y^Y^V CONH(pH2>nR2 



Compd. No. 



Ri 



m 



R 2 



n 



584 (CICH 2 CH 2 ) 2 



NH 
— U-NH, 



585 (CICH 2 CH 2 ) 2 N-^^— 



NH 
— U-NH, 



586 (CICH 2 CH 2 ) 2 N-<^— 2 -JJL N h 2 2 



587 (CICH 2 CH 2 ) 2 N-^J>— 3 _JL^ 



NH 2 



588 



(CICH 2 CH 2 ) 2 N 
CH 



u/ 



NH 



NH 2 



589 (CICH 2 CH 2 ) 2 N- 



CH 3 Q 




NH 

-H-NH, 



590 (CICH 2 CH 2 ) 2 N- 




CI 



NH 
— U-NHo 



591 (CICH 2 CH 2 ) 2 N- 




NC 



NH 
— 1L-NH, 
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Ri(CH 2 ) m CONH 



J^Y_^ N J[^pCONH(CH 2 ) n R 2 
O N 



Compd. No. 



Ri 



m 



R 2 



592 (CICH 2 CH 2 ) 2 N- 




CH, 



NH 
— U-NH, 



593 (CICH 2 CH 2 ) 2 N- 




OCH, 



NH 



NH, 



594 (CICH 2 CH 2 ) 2 N 



CI 



NH 

— U-NH, 



595 (CICH 2 CH 2 ) 2 N- 



// % 




CN 



NH 



-NH, 



596 (CICH 2 CH 2 ) 2 N-^^-0- ! 



NH 

J-NH, 



597 (CICH 2 CH 2 ) 2 N-CH 2 -^>— o 



NH 
-il-NH, 



598 



(CICH 2 CH 2 ) 2 N 



NH 



NH 5 



599 



Br— 



NH 

— JLnh 2 



600 



H 



NH 

-U-nh 2 
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(f^W/ N T^V CONH(CH2) " R2 

-^O N- 



R,(CH 2 ) m CONhr^ fj^^ 



Compd. No. FU m R2 



602 



m n 2 n 



601 (CICH 2 CH 2 ) 2 N-^^— 0 ~6h 3 CH3 



607 (CICH 2 CH 2 ) 2 N 

CI 




(CICH 2 CH 2 ) 2 N-^^— 1 ~6h~ 3 CH3 



603 (CICH 2 CH 2 ) 2 N-^^— 2 _ 6H3 CH3 

604 (CICH 2 CH 2 ) 2 N-<f — \— 3 -S + -CH 3 

\=u CH3 



605 (CICH 2 CH 2 ) 2 N-^^- 0 ~6hI CH3 2 

ch/ 



606 (CICH 2 CH 2 ) 2 N-Q— 0 ~6 + H3 CH3 2 

CH3O 



r\_ 0 -S*-CH 3 2 

CH 3 



608 (CICH 2 CH 2 ) 2 N-^— 0 ~6 + H- CH3 2 

NC 



3 
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R,(CH 2 ) m CONH^O 



Compd. No. Ri m R2 



614 (CICH 2 CH 2 ) 2 N-CH 2 -^J — 0 



616 Br- 



-S*-CH 3 
CH 3 



615 (CICH 2 CH 2 ) 2 N-^-y_ 0 ~f~ CH3 



-S*-CH 3 
CH 3 



n 



609 ( c.ch 2 ch 2 ) 2 nhQ- 0 "6hT CH3 

CH 3 

610 (cich 2 ch 2 ) 2 nhQ-- 0 ~6h 3 CH3 

OCH 3 

611 (CICH 2 CH 2 ) 2 N-^3— 0 ~6h7 CH3 

CI 



612 (CICH 2 CH 2 ) 2 N-<QK- 0 'tH^ 3 2 

CN 

613 (CICH 2 CH 2 ) 2 N-^^J>-0- . I £h 3 3 2 
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Ri(CH 2 ) m CONH-^0 N-^^ 



H 



Compd. No. R, m R 2 n 

617 (cich 2 ch 2 ) 2 n-^^— o ~£h CH3 3 

618 (CICH 2 CH 2 ) 2 N-/~~\ — 1 — N-CH 3 3 



619 (CICH 2 CH 2 ) 2 N-^ — 2 



-N-CH3 
CH 3 



620 (CICH 2 CH 2 ) 2 N-^"\- 3 -N-CH 3 

CH3 



621 (CICH 2 CH 2 ) 2 N-fy- 0 ~TS H3 

622 (CICH 2 CH 2 ) 2 N-/^y— 0 ~6h CH3 

CH3O 



623 <CICH 2 CH 2 ) 2 N-fj>— 0 "~6H CH3 

CI 



624 (CICH 2 CH2) 2 N-/^— 0 ~6H3 H3 

NC 
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fpy^/ N Y^pCONH(CH 2 ) n R 2 



Compd. No, ^Rj m f|2 n_ 

625 (C lCH 2 CH 2 ) 2 N-^Q— 0 "I'h" 3 3 

CH 3 

626 (CICH 8 CH 2 ) 2 N-/~V- 0 ~^:. CH3 



629 



631 




OCH 



3 



CH 3 



627 (CICH 2 CH 2 ) 2 N-^3— 0 'tH^ 3 

CI 



628 (CICH 2 CH 2 ) 2 N-/_V- 0 -N-CH 3 

CN 



(CICH 2 CH 2 ) 2 N-^-0- 1 



630 (CICH 2 CH 2 ) 2 N-CH 2 -/~y- 0 -N-CH 3 

\=/ CH 3 



(CICH 2 CH 2 ) 2 N-^-y^ q -N-CH 3 



632 Br- 5 -V-™* 



99 



EP0 711 768 B1 



lTV-< /N T^T" CONH(CH2)nR2 



Compd. No. Ri ^ R2 n_ 

633 (CICH 2 CH 2 ) 2 N-/V- 0 -N*CH 3 3 



CH 3 

634 (CICH 2 CH 2 ) 2 N-<f Y— 1 -N+CH 3 




H3CO 




CI 




NC 



635 (CICH 2 CH 2 ) 2 N-fV- 2 -N*CH 3 3 



CH 3 

636 (CICH 2 CH 2 ) 2 N-f V-r 3 -N*CH 3 

CH 3 



9 H 3 

637 (CICH 2 CH 2 ) 2 N-/ V- 0 -N*CH 3 



CH 



3 



H 3 C 

638 {CICH 2 CH 2 ) 2 N-f>— 0 -N*CH 3 



CH 3 



9H 3 

639 (CICH 2 CH 2 ) 2 N-/>— 0 -N + CH 3 

>=/ CH 



3 



9 H 3 

640 (CICH 2 CH 2 ) 2 N-/ \— 0 -N+CH 3 



CH 



3 
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Ri(CH 2 ) m CONH"^0 



J^y^ N J^pCONH(CH a ) n R a 



H 



Compd. No. r 1 m r 2 

641 (CICH 2 CH 2 ) 2 N-f V- 0 -N*CH 3 



CN 



CH; 



3 



CH 3 

CH 3 

642 (C!CH 2 CH 2 ) 2 N-/y- 0 -N*CH 3 

\— y CH; 

och 3 



3 



643 (CICH 2 CH 2 ) 2 N-/~~ V- 0 -N + CH 3 

j 1 CH3 

644 (CICH 2 CH 2 ) 2 N-/ V- 0 -N + CH 3 



CH 



3 



CH 3 

645 (ClCH 2 CH 2 ) 2 N-f J-O- 1 -N'CH 3 3 

\=/ CH» 



646 (ClCH 2 CH 2 ) 2 N-CH 2 -f J— 0 -N*CH 3 

N = / CH 3 



647 (C«CH 2 CH 2 ) 2 N-^- Vi _ Q _?^ Ha 

\=/ CH 3 
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r^y^Y^pCONH(CH 2 ) n R 2 
R,(CH 2 ) m CONH^O N"k^ 



Compd. No. Ri 



m 



Rc 



648 



(CICH 2 CH 2 ) 2 N-<^^ — 0 



NH 

— NH-U-NH, 



649 (CICH 2 CH 2 ) 2 N-^^— 1 



NH 

_nh-JLnh, 



650 



(CICH 2 CH 2 ) 2 N-^ — 2 



NH 

— NH-H-NH, 



65 



1 (CICH 2 CH 2 ) 2 N-<^ — 3 



NH 

— NH-11— NH 2 




652 (CICH 2 CH 2 ) 2 N-^ ^ 

CH 3 

653 (CICH^H^N-^ - ^- 

CH3O' 




0 



0 



NH 

— NH-H-NH, 



NH 
-NH-U-NH, 



654 (CICH 2 CH 2 ) 2 N-^ \ 

CI' 




NH 

— NH-H-NH, 



655 (CICH 2 CH 2 ) 2 N-^V 

NC" 




NH 

— NH-H-NH, 
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R,(CH 2 ) m CONH^O 



Compd. No. 



m 



R 2 



656 (CICH 2 CH 2 ) 2 N 



-Q- 

CH 3 



NH 



657 (CICH 2 CH 2 ) 2 N- 



658 (CICH 2 CH 2 ) 2 N 




och 3 



CI 



NH 
-NH-U-NH 2 



NH 

-NH-iL-NHo 



659 (CICH 2 CH 2 ) 2 N 



CN 



NH 

-NH-1~NH 2 



660 (CICH 2 CH 2 ) 2 N-(^^HO- 1 



NH 

-NH-U-NH 2 



66 



1 (CICH 2 CH 2 ) 2 N-CH 2 H^^— 0 



NH 



662 (CICH 2 CH 2 ) 2 N 



"O- 



NH 

-NH-^-NH 2 



663 Br— 



NH 

-NH-JL-NH, 
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R,(CH 2 ) m CONH 



X^^ /N X^ CONH(CH2)nR2 



H . H 



10 



15 



20 



25 



Compel. No. 



m 



R 2 



n 



664 (CICH 2 CH 2 ) 2 N-^ — 0 

665 (CICH 2 CH 2 ) 2 N-^J^— 3 

666 (CICH 2 CH 2 ) 2 N-<^^— 0 

CH 3 



NH 
— U-NH, 



NH 
— U-NH 2 



NH 
— U-NH, 



30 



667 (CICH 2 CH 2 ) 2 N-^3~ 0 

CI 



NH 
— U-NH 2 



35 



668 (CICH 2 CH 2 ) 2 N 
CH : 



u/ 



NH 
— U-NH 2 



40 



669 (CICH 2 CH 2 ) 2 N-/2V~ 

NC 



0 



NH 
— H-NHs 



45 



670 (CICH 2 CH 2 ) 2 N 



J "0~ ° 



NH 
— U— NH 9 



50 



671 



H 



NH 
— U-NH 2 



55 



672 



O 0 



NH 



NH 2 
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TABLE 2 



CH 3 . 

-N .N^^v-C0NH(CH 2 ) n R 2 



Ri(CH 2 ) m CONH 



H 



Compd. No. 



m 



R 2 



1001 H 2 N-JLNH— 1 — ^-N(CH 2 CH 2 CI) 2 0 



1002 



NH 
HoN-U-NH- 



— ^^-N(CH 2 CH 2 CI) 2 



1003 



NH 
HoN-U-NH- 



1 — ^^-N(CH 2 CH 2 CI) 2 2 



1004 



NH 

HoN-Jl— NH- 



1 — ^^-N(CH 2 CH 2 CI) 2 3 



1005 



1006 



1007 



NH 
H 2 N-H-NH- 



NH 

H 2 N-U-NH- 



NH 
HoN-U-NH- 




! > A-N(CH 2 CH 2 CI) 2 0 
CH 3 

# V-N(CH 2 CH 2 CI) 2 1 
CH 3 

// V-N(CH 2 CH 2 Ct) 2 2 
CH 3 





1008 



NH 

H 2 N-JL-NH — 



— /3~ N ( CH 2 CH 2 CI )2 3 
CH 3 
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CH 3 
-N N 



Ri(CH 2 ) m CONH 



jQ^ N jj^|-CONH(CH 2 ) n R 2 
H 



Compd. No. R 



1 



m 



R 2 



n 



1009 



1011 



1012 



1013 



1014 



NH 

H 2 N-U— NH- 



NH 



1010 H 2 N-iLNH- 1 



NH 

H 2 N-N-NH- 



NH 

H ? N-U-NH- 



NH 

H 2 N-li-NH- 



NH 



h 2 n-1Lnh— 1 



— - <^jy-N(CH 2 CH 2 CI) 2 0 
OCH 3 

— ^~\-N(CH 2 CH 2 CI) 2 1 
OCH3 

— ^^-N(CH 2 CH 2 CI) 2 2 
OCH3 

^~ N(CH 2 CH 2 CI) 2 3 
OCH3 




-N(CH 2 CH 2 CI) 2 0 



CN 

^ r A_N(CH 2 CH 2 Cf) 2 1 
CN 




1015 



NH 

HgN-JJ-NH- 




-N(CH 2 CH 2 CI) 2 2 



CN 



1016 



NH 

HsN-H-NH- 




^V-N(CH 2 CH 2 CI) 2 3 
CN 
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CH 3 
-N .N 



R|(CH 2 ) m CONH 



JCKCr 



CONH(CH 2 ) n R 2 



H 



Compd. No. R i 



R 2 



n 



1017 



1018 



1019 



NH 

HjN-M-NH- 



NH 

HoN-U-NH- 



NH 

H 2 N-U-NH- 



fV-N(CH 2 CH 2 CI) 2 0 
CI 

<f~~V-N(CH 2 CH 2 CI) 2 1 
CI 

<f~~y-N(CH 2 CH 2 CI) 2 2 
CI 





1020 



NH 




<f\-N(CH 2 CH 2 CI) 2 3 
CI 



1021 



NH 
HoN-U-NH- 



' 1 




-N(CH 2 CH 2 CI) 2 0 



1022 



NH 
HoN-U-NH- 




-N(CH 2 CH 2 CI) 2 0 



CF 3 



1023 



NH 

H N _U_ NH - 



— /^\-N(CH 2 CH 2 CI) 2 o 
CONH(CH 2 ) 2 N(CH 3 ) 2 



1024 



NH 

H,N-U-NH- 




-N(CH 2 CH 2 CI) 2 0 



CH 3 ' 
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CH 3 



Ri(CH 2 ) m CONH 



CONH(CH 2 ) n R 2 



H 



Compd. No, Ri 



m 



R 2 



n 



1025 



NH 

H 2 N-U-NH- 




-N{CH 2 CH 2 CI) 2 1 



H,C 



1026 



NH 

H,N-H-NH- 



f~V-N(CH 2 CH 2 CI) 2 2 



H 3 C 



1027 



NH 
H ? N-U-NH- 




-N(CH 2 CH 2 CI) 2 3 



H 3 C 



1028 



NH 
H 2 N-U-NH- 



f>-N(CH 2 CH 2 CI) 2 0 



H 3 CO 



1029 



NH 

H 2 N-U-NH- 




-N(CH 2 CH 2 CI) 2 1 



H3CO 



1030 



NH 



HoN-JL-NH — 1 




-N(CH 2 CH 2 CI) 2 2 



H 3 CO 



1031 



NH 
HoN-U-NH- 




-N(CH 2 CH 2 CI) 2 3 



H3CO 



1032 



NH 

HoN-U-NH- 



f~\-N(CH 2 CH 2 CI) 2 0 




NC 
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CH 3 



Ri(CH 2 ) m CONH 



CONH(CH 2 ) ft R 2 



H 



10 



Compd, No, Ri 



m 



R 2 



n 



15 



1033 



NH 

H 2 N-U-NH- 



f~~%-N(CH 2 CH 2 CI) 2 1 




NC 



20 



NH 



1034 h 2 n-1Lnh 



7\ 




-N(CH 2 CH 2 Cl) 2 2 



NC 



25 



1035 



NH 

H 2 N-U-NH- 



— ^~^-N(CH 2 CH 2 CI) 2 3 
NC 



30 



1036 



NH 
H 2 N-IL-NH- 



f~Y-N(CH 2 CH 2 CI) 2 0 




CI 



35 



40 



1037 H 2 N-1LNH- 1 

i -O-i 

CI 



NH 

H,N-U-NH- 



N(CH 2 CH 2 CI) 2 1 



N(CH 2 CH 2 CI) 2 2 



45 



1039 



NH 

Hj.N-U-NH- 




-N(CH 2 CH 2 CI) 2 3 



CI 



50 



1040 



NH 

H,N-U-NH- 




-N(CH 2 CH 2 CI) 2 0 



55 
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CH 3 



R,(CH 8 ) m CONH'' W £j J ^ 



Compd. No. 



m 



R 2 



n 



1041 



NH 




-N(CH 2 CH 2 CI) 2 o 



F 3 C 



1042 



1043 



NH 
H 2 N-U-NH- 



NH 
H 2 N-IL-NH- 




v ^N(CH 2 CH 2 CI) 2 
C'ONH(CH 2 ) 2 N(CH 3 ) 2 



-Or 



0 



N(CH 2 CH 2 CI) 2 o 



1044 



NH 

H 2 N-^— NH- 



1 -0-^^-N(CH 2 CH 2 CI) 2 1 



1045 



NH 

H 2 N— H— NH- 



1 -0-^^-N(CH 2 CH 2 CI> 2 2 



1046 



NH 

HoN-U-NH- 



1 — <^^-CH 2 N(CH 2 CH 2 CI) 2 Q 



1047 



NH 

H 2 N— H— NH- 



-c5 



N{CH 2 CH 2 CI) 2 



0 



1048 



NH 

H 2 N-H— NH- 



CH 2 CH 3 
— f_V- N " CH 2 CH 2 CI 
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CH 3 



Rt(CH 2 ) m CONH 



CONH(CH 2 ) n R 2 



H 



Compd. No. Ri 



m 



R 2 



1049 



1050 



NH 

l-UN—H— NH- 



NH 
H,N-^-NH- 



^6 



CH2CH3 

N-CH 2 CH 2 CI 



0 



— ^^-N(CH 2 CH 2 Br) 2 0 



1051 



NH 
HoN-U-NH- 



1 — ^^-N(CH 2 CH 2 Br) 2 3 



1052 



NH 
H 2 N— NH- 



N(CH 2 CH 2 Br) 2 



0 



1053 



NH 

HpN-^-NH- 



l — ^^-N(CH 2 CH 2 OMs) 2 . 0 



'054 HjN i H NH . 



1 C3~ N ^ CH 2 CH 2° Ac )2 0 



1055 



NH 
H 2 N-U-NH- 



— /^-N(CH 2 CH 2 CI) 2 q 
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CH 3 

Compd. No. Ri m R 2 



1056 



1057 



1058 



1059 



H 3 C-^- 2 -H^-N(CH 2 CH 2 CI) 2 0 

H 3 C-i"- 2 — (3-N(CH 2 CH 2 CI) 2 1 

H 3 c-II H - 2 — ^^-N(CH 2 CH 2 CI) 2 2 



H 3 C-S*- • 2 — /\-N(CH 2 CH 2 CI) 2 3 

1060 H 3 C-i"- 2 — ^>-N(CH 2 CH 2 CI) 2 0 

CH 3 

1061 H 3 C-^- 2 — ^~V-N(CH 2 CH 2 CI) 2 1 




CH 3 

CH 3 // — ^ 

1062 H 3 C-S*- 2 — ^\-N(CH 2 CH 2 CI) 2 2 

CH3 

1063 H 3 C-i"- 2 — /]\-N(CH 2 CH 2 CI) 2 3 

CH 3 
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CH 3 

N N-^ ^_cONH(CH 2 ) n R 2 



Compd. No. Ri m R2 



n 



CH 

1064 H 3 C-S+- 2 -^_V-N(CH 2 CH 2 CI)2 0 

OCH 3 



CH 3 



CH 

1070 H 3 C-S*- 2 — ^V-N(CH 2 CH 2 CI) 2 2 

1071 H 3 C-I"- 2 — ^V-N<CH 2 CH 2 CI) 2 3 



1065 H 3 C-I"- 2 -hQ)-N(CH 2 CH 2 CI) 2 1 

OCH 3 



1066 H 3 C-i"- 2 — ( V N (CH 2 CH 2 CI) 2 2 




OCH 3 



1067 H 3 C-S + - 2 — f\-N(CH 2 CH 2 CI) 2 3 

OCH 3 

1068 H 3 C-1"- ' 2 — ^3~N(CH 2 CH 2 CI) 2 0 

CN 

1069 H 3 C-I"- 3 2 -^^-N(CH 2 CH 2 CI) 2 1 



CN 




CN 
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CH 3 

N .N^'^__ CO NH(CH 2 ) n R 2 



H 



Compd. No. R i m ^2 n_ 

1072 H 3 C-S + - . 2 — /y-N{CH 2 CH 2 CI) 2 0 

CI 

1073 H 3 C-£+- 2 -/~\-N(CH 2 CH 2 CI) 2 1 



CH 3 




CI 



1074 H 3 C-^- 2 — / Vn(CH 2 CH 2 CI) 2 2 



CI 



1075 H 3 C-S + - 2 — ^%-N(CH 2 CH 2 CI) 2 3 

CI 

CH 

1076 H 3 C-S*- 2 — Q)-N(CH 2 CH 2 CI) 2 0 

F 

1077 H 3 C-S + - 2 — ^~Vn(CH2CH 2 CI) 2 0 

3 



CF : 



CH3 

1078 H 3 C-S*- 2 — ^V-N(CH 2 CH 2 CI) 2 0 

CONH(CH 2 ) 2 N(CH 3 ) 2 



9 H 3 

1079 H 3 C-S*- 2 — ? >- N ( CH 2 CH 2 c, >2 0 

CH/ 



-P~> 
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CH 3 

N N^-^_ CONH(CH2)nR2 



Compd. No. R i m ' R 2 



1080 



H 3 C-i- 2 — ^3-N(CH 2 CH 2 CI) 2 1 

H 3 C 

1081 H 3 C-^ H - 2 — Q^-N(CH 2 CH 2 CI) 2 2 



H 3 C 



1082 H 3 C-i- 2 _^HN(CH 2 CH 2 CI) 2 3 

H 3 C 

1083 H 3 C-^ H - 2 -/3- N ( CH 2 CH 2 CI) 2 0 



H 3 CO 

1084 H3C-I- 2 -HQHN(CH 2 CH 2 CI) 2 1 



H 3 CO 



1085 H 3 C-I- 2 -^KN(CH 2 CH 2 CI) 2 2 



H 3 CO 



1086 H 3 C-S*- 2 -^-N(CH 2 CH 2 CI) 2 3 

H 3 CO 

1087 H 3 C-1"- 2 -h^-N(CH 2 CH 2 CI) 2 0 



NC 
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CH 3 
-N. .N 



R,(CH 2 ) m CONH 



xXCr 

H 



CONH(CH 2 ) n R 2 



10 



15 



Compd. No. R i 



m 



R 2 



1088 



9 H 3 

H 3 C-S + - 



f~~%-N{CH 2 CH 2 CI) 2 1 




NC 



20 



1089 



CH 3 
H 3 C-S + - 



f~~\-N(CH 2 CH 2 CI) 2 2 




NC 



25 



1090 h 3 c-s 



CH 3 



— ^V-N(CH 2 CH 2 CI) 2 3 
NC 



30 



1091 



CH 3 
H 3 C-S+- 



— ^^-N(CH 2 CH 2 CI) 2 0 
CI 



35 



40 



1092 



1093 



CH 3 
H 3 C-S + - 



9H 3 
H 3 C-S + - 




CI 




-N(CH 2 CH 2 CI) 2 1 



-N(CH 2 CH 2 CI) 2 2 



CI 



45 



1094 



CH 3 
H 3 C-S + - 




-N(CH 2 CH 2 CI) 2 3 



CI 



50 



1095 



CH 3 
H 3 C-S*- 



f~~^-N(CH 2 CH 2 CI) 2 0 




55 
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CH 3 



R,(CH 2 ) m CONH^ L ^ > N'^ 



Compd. No. Ri m R2 n 

1096 H 3 C-^- 2 — /~\-N(CH 2 CH 2 CI) 2 0 



1100 



1101 



1103 



H 3 C-&"- 2 -H^-CH 2 N(CH 2 CH 2 CI) 2 q 




F 3 C 

1097 2 -n(jV-N(CH 2 CH 2 CI) 2 . 0 



CONH(CH 2 ) 2 N(CH 3 ) 2 



1098 H 3 C-i^- 2 _^_ N (CH 2 CH 2 CI) 2 0 



CI CI 



CH3 y ■ -\ 

1099 H 3 C-S*- 2 -0-^_\-N(CH 2 CH 2 CI) 2 1 



H 3 C-^- 2 -0-^^-N(CH 2 CH 2 CI) 2 2 



N(CH 2 CH 2 CI) 2 

1102 h 3 C-!* H - 2 0 



CH 3 CH 2 CH 3 
H 3 C-S*- 2 — ^J~N-CH 2 CH 2 C« q 
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CH 3 

N N^-^_ C oNH(CH 2 )„R 2 



Compd. No. Ri jm R2 n_ 

CH3 9H 2 CH 3 

1104 H 3 C-S + - 2 N-CH 2 CH 2 CI q 

CH 3 

1105 H 3 C-S + - 2 _ <^\-N(CH 2 CH 2 Br) 2 0 



1106 



108 



1109 



1110 



CH 3 

H 3 C-S*- 2 — P y-N(CH 2 CH 2 Br) 2 3 



C H3 N(CH 2 CH 2 Br) 2 • 

1107 H 3 C-S*- 2 -O-A 1 



H 3 C-S + - 2 — ^^-N(CH 2 CH 2 OMs) 2 . Q 
CH 3 

H 3 C-S*- 2 — t V-N(CH 2 CH 2 OAc) 2 0 

H 3 C-S*- ^ — <^^-N(CH 2 CH2CI) 2 q 



9H 3 NH 
1111 H 3 C-S + - 2 -Ji-NH 2 
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CH 3 
-N N. 



rV^/ N r^YCONH(CH 2 ) n R 2 
R,(CH 2 ) fn CONH'^^N' J ^ 



Compd. No. Ri m R 2 



1113 



n 



1112 h 2 nJ- 2 — ^-N(CH 2 CH 2 C1) 2 0 



H 2 nJ1— 2 — ^-N(CH 2 CH 2 CI) 2 1 



1114 H 2 N-JL 2 _^^N(CH 2 CH 2 CI) 2 2 

1115 H 2 N-JL- 2 — ^-N(CH 2 CH 2 C!) 2 3 



1116 H 2 N-JL- 2 -^^N(CH 2 CH 2 CI) 2 0 

CH3 

1117 HN-JL- 2 V N ( CH 2CH 2 CI) 2 1 




CH 



3 



1118 HN JL- 2 -f >-N(CH 2 CH 2 Cl) 2 2 




CH 



3 



1119 h 2 n-1l!- 2 ~^ >-N(CH 2 CH 2 CI) 2 3 




CH 3 
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CH 3 

N N^-^_ CONH(CH2)nR2 



f >-<" J J 
B,(CH 2 ) m CONH-^ / N-^^ 



Compd. No. Ri m R2 



1121 



1122 



1125 



1126 



1127 



H 2 N 



H 2 N 



1 123 H 2 N-Ji- 



NH 
H 2 N-U — 



n 



NH . -fV N (CH 2 CH 2 CI) 2 0 

1120 H 2 N- 




OCH3 

NH — / V-N(CH 2 CH 2 CI) 2 1 




OCH3 

NH 0 — V-N(CH 2 CH 2 CI) 2 2 



OCH 3 

NH 0 — ( V-N(CH 2 CH 2 CI) 2 3 




OCH 



3 



1.24 h 2N JT 2 -<>N(CH 2 CH 2 C„ 2 0 

CN 

NH - ■ — { VN(CH 2 CH 2 CI) 2 1 




CN 



H 2 N 



NH n --f>-N(CH 2 CH 2 CI) 2 2 



fV-N(CH 2 CH 2 CI) 2 3 
CN 
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CH 3 



CONH(CH 2 ) n R 2 



R,(CH 2 ) m CONH' W yi^ 



Compd. No. Ri m R2 n 

1128 Hjl X 2 ^Q-N<CH 2 CH,C,) 2 0 

CI 

NH 2 _ ^\_N(CH 2 CH 2 CI) 2 1 

CI 



1129 HaN Ji_ 



1134 



1135 H^JLl 



1130 HN JC 2 -Q-N(CH**Cfc 2 

2 . CI 

1131 Hl N-T 2 -^>N ( CH 2 CH 2 C, )a 3 

CI 

1132 H 2 N-T 2 -Q-N(CH a CH !C1)a 0 

F 

NH 0 — ^3-N(CH 2 CH 2 CI) 2 0 

CF 3 

CONH(CH 2 ) 2 N(CH3) 2 
NH 0 — ? VN(CH 2 CH 2 CI) 2 0 



1133 H2N jjl_ 

NH ^ -H^-N(CH 2 CH 2 CI) 2 Q 



CH/ 
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CH 3 

N .N^*^_cONH(CH 2 ) n R 2 



Rl(CH 2 ) m CONH-' W N-^v^ 



H 



Compd. No. Ri m R2 n 



1138 



1141 



1136 h 2N _1L 2 -0-N(CH 2 CH 2 CI) 2 1 

H 3 C 



H 2 N 



1139 H9N X1 2 



H 2 N 



1137 H2N Jl^ 2 -^^-N{CH 2 CH 2 CI) 2 2 

H 3 C 

NH _ ^-N(CH 2 CH 2 CI) 2 3 




H 3 C 



NH 2 -^J-N(CH 2 CH 2 CI) 2 0 

H3CO 



1140 HzN H 2' -0-N(CH 2 CH 2 CI) 2 1 

H 3 CO 

NH 0 — ( V-N(CH 2 CH 2 CI) 2 2 




H 3 CO 



H42 NH - ~/3- N < CH 2 CH 2 cl) 2 3 

H 2 N— ^ H3CQ W 

1143 hn Jl1 2 — ' f^-N(CH 2 CH 2 CI) 2 0 

^ NC 



122 



EPO 711 768 B1 



CH 3 



Ri(CH 2 ) m CONH 



XHXX 



CONH(CH 2 ) n R 2 



H 



Compd. No. m R 2 n 



1144 H 2 N 



1150 



ff H 2 — -£V-N(CH 2 CH2Cl) 2 1 

NC 



1145 H 2 N-JL- 2 -0-N(CH 2 CH 2 CI) 2 2 

NC 



1146 H 2 N-1L 2 -0-N(CH 2 CH 2 CI) 2 3 



NC 



1147 H 2 N-T- 2 -hQ^N(CH 2 CH 2 CI) 2 0 

CI 

1148 H 2 nT 2. -0-N(CH 2 CH 2 CI) 2 1 



CI 

1149 h 2 N-JL 2 -f>-N(CH 2 CH 2 CI) 2 2 

CI 



NH . — ^V-N(CH 2 CH 2 CI) 2 3 
H N _U_ z >=/ 

CI 

1151 H2N i!l . 2 -^-N(CH 2 CH 2 C.) 2 0 
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CH 3 

N -N-^^_cONH(CH 2 ) n R 2 



R 1 (CH 2 ) m CONH'^ ? ^N'^ 



Compd. No. Ri m R2 



1155 



1159 



n 



1152 H 2 N-JJ- 2 -^Q- N ( CH 2 CH 2 C1 >2 0 

F 3 C 

1153 H,N-JL 2 — f~\-N(CH 2 CH 2 CI) 2 0 




CONH(CH 2 ) 2 N(CH 3 ) 2 



1154 h 2 N-^ 2 _<Q-N(CH 2 CH 2 CI) 2 o 



CI CI 



H 2 n-JL- 2 -0-^^-N(CH 2 CH 2 CI) 2 1 



U56 h 2 N— II — 2 -OH^^N(CH 2 CH 2 CI) 2 2 

1157 H 2 N-L 2 -^-CH 2 N(CH 2 CH 2 CI) 2 q 



N(CH 2 CH 2 CI) 2 

1158 hn jl_ 2 0 



H 2 N-iL. 2 _hQ-N-CH 2 CH 2 CI o 
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CH, 

-CONH(CH 2 ) n R 2 

1! ^"~\,Jl. J 

Ri(CH 2 ) m CONH' 



H 



Compd. No. Ri m R2 n_ 

CH / " \ 

1160 H 3 C-N+- 3 — ^J>-N(CH 2 CH 2 CI) 2 0 

CH 3 

CH / \ 

1161 H 3 C-N+- 3 -^J-N(CH 2 CH 2 Ct) 2 1 

CH 3 

1162 HaC-f?- 3 — ^^N(CH 2 CH 2 CI) 2 2 



CH 



3 



1163 h 3 C-^- 3 -^)-N(CH 2 CH 2 CI) 2 3 

CH 3 



1164 H 3 C-fV- 3 ~~< V N ( CH 2CH 2 CI) 2 0 



CH 3 



CH3 



1165 H3C X H „ 3 3 — ^h-N(CH 2 CH 2 CI) 2 1 



CH 3 
-N + - 

CH 3 CH 3 



1166 9 H 3 3 -/~\-N(CH 2 CH 2 CI) 2 o 

H 3 C-N + - 0 V=( 

CH 3 CH 3 



1167 HaC _?^ 3 -/^V-N(CH 2 CH 2 CI) 2 3 




CH 3 CH 



3 
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CH 3 

-N N^^C0NH(CH 2 ) n R 2 



Ri(CH 2 ) m CONH 



H 



Compd. No. Ri m R2 



H 3 C-N + - 

ch 3 



CH 3 



H 3 C-N + - 
CH 3 



n 



1168 H 3 C-^- 3 -/~^-N{CH 2 CH 2 CI) 2 0 

CH 3 

CH 




OCH 3 



1169 H 3 C-N*- 3 -hQ>-t-N(CH 2 CH 2 CI) 2 1 

6h3 bCH 3 

CH / — v 

H70 H.C-NI*- 3 ~ <f Vn(CH 2 CH 2 CI) 2 2 




OCH 3 



1171 H,C-N + - 3 — f VN(CH 2 CH 2 CI) 2 3 



OCH 3 



1172 H 3 C-^- 3 — /3~ N(CH 2 CH 2 C, )2 0 

H73 3 — ^^-N(CH 2 CH 2 CI) 2 1 



H 3 C-N*- 

CH 3 CN 

1174 h 3 C-n"- 3 -^^N(CH 2 CH 2 CI) 2 2 

3 CH 3 \jn 



1175 H 3 C-^- 3 -^^>-N(CH 2 CH 2 CI) 2 3 



CH 3 CN 
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CH 3 



Compd. No. 


Ri 


m 


R 2 n 


1176 


CH 3 

H 3 C-N*- 
CH 3 


3 


— ^~\-N(CH 2 CH 2 CI) 2 0 
CI 


1177 


?H 3 
H 3 C-N + - 
CH 3 


3 


— /~\-N(CH 2 CH 2 CI) 2 1 


1178 


CH 3 
H 3 C-N+- 
CH 3 


3 


— ^"y-NCCHsjCHaCIJz 2 


1179 


CH 3 
H 3 C-N + - 
CH 3 


3 


— /~\-N(CH 2 CH 2 CI) 2 3 
• CI 


1180 


CH 3 
H 3 C-N*- 
CH 3 


3 


— ^^>-N(CH 2 CH 2 CI)2 0 
F 


1181 


CH 3 
H 3 C-N*- 
CH 3 


3 


— ^~\-N(CH 2 CH 2 CI) 2 0 . 
CF 3 


1182 


CH 3 
H 3 C-N + - 
CH 3 


3 


— /~~\-N(CH 2 CH 2 CI) 2 o 
CONH(CH2) 2 N(CH 3 ) 2 


1183 


CH 3 
H 3 C-N+- 
CH 3 


3 


— ^~\-N(CH 2 CH 2 CI) 2 0 
CH/ 
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CH 3 



R,(CH 2 ) m CONH^^ 



Compd. No. Ri m ^2 n_ 

1184 H 3 ci- 3 -hQ-N(CH 2 CH 2 CI) 2 1 

CH 3 H 3 C 

1185 H3C _^ H . 3 3 -^Q>-N(CH 2 CH 2 CI) 2 2 

CH 3 H 3 C^ 

H86 H3C iH 3 3 -0-N(CH 2 CH 2 CI) 2 3 

CH 3 H 3 C 

1187 H3C _J5" 3 3 -0-N(CH 2 CH 2 CI) 2 0 

CH 3 H 3 CO 

1188 h 3 C-^ H - 3 _^QhN(CH 2 CH 2 CI) 2 1 

CH 3 H 3 CO - 

1189 H3C _^ H . 3 3 _/^N(CH 2 CH 2 CI) 2 2 

3 CH 3 H 3 CO 

MOO $ H * -X ^~^>-N(CH 2 CH 2 CI) 2 3 

h 3 c-n*- j 

CH 3 H 3 CO 



1191 HaC .^_ 3 3 -0-N(CH 2 CH 2 CI) 2 0 

CH 3 NC 
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CH 3 

N. .N-^^_cONH(CH 2 )nR2 



R,(CH2) m CONH-^ 



Compd. No. 


Ri 


m 


R 2 


1192 


9 H 3 
H 3 C-N + - 

CH 3 


3 


NC 


1193 


CH 3 
H 3 C-N + - 
CH 3 


3 


-<> 

NC 


1194 


9H 3 
H 3 C-N*- 
CH 3 


3 


NC 


1195 


CH 3 
H 3 C-N + - 
CH 3 


3 


-P- 

CI 


1196 


9H 3 
H 3 C-N + - 
CH 3 


3 


-P- 


1197 


CH 3 
H 3 C-N + - 
CH 3 


3 


CI 


1198 


?H 3 
H 3 C-N + - 
CH 3 


3 


-p- 

CI 


1199 


9H 3 
H 3 C-N+- 
CH 3 


3 


-p- 

F 



N(CH 2 CH 2 CI) 2 1 



N(CH 2 CH 2 CI) 2 2 



N(CH 2 CH 2 CI) 2 3 



N(CH 2 CH 2 CI) 2 1 



N(CH 2 CH 2 CI) 2 2 



N(CH 2 CH 2 CI) 2 3 
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•CH 3 

N .N-^-^cONH(CH 2 ) n R2 



xy^xy 



to 


Compd. No. 


Ri 


m 


R 2 


15 


1200 


CH 3 
H 3 C-N+- 
CH 3 


3 


— ^~~y-N(CH2>CH 2 CI)2 
F 3 C 


20 


1201 


CH 3 
H 3 C-N*- 
CH 3 


3 


— /^>-N(CH 2 CH 2 C!) 2 
CONH(CH 2 ) 2 N(CH 3 ) 2 


25 


1202 


CH 3 
H 3 C-N*- 
-CH 3 


3 


— <^^>-N(CH 2 CH 2 CI) 2 
CI CI 


30 


1203 


CH 3 
H 3 C-N + - 
CH 3 


3 


-O- ^^-N(CH 2 CH 2 CI) 2 


35 


1204 


CH 3 
H 3 C-N+- 
CH 3 


3 


-0-^^-N(CH 2 CH 2 CI) 2 


40 


1205 


9*3 

H 3 C-N + - 
CH 3 

9H 3 
H 3 C-N*- 
CH 3 


3 


— ^^-CH 2 N(CH 2 CH 2 CI) 2 


45 
50 


1206 


3 


N(CH 2 CH 2 CI) 2 




1207 


CH 3 
H 3 C-N + - 
CH 3 


3 


J—\ 9 H 2 CH 3 

— ^ V-N-CH 2 CH 2 CI 


55 









0 
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CH 3 



R,(CH 2 ) m CONH 



H 



CONH(CH 2 )„R 2 



w 



15 



Compd. No. Ri 



m 



R 2 



n 



1208 CH 3 -N N- 



— <^^-N(CH 2 CH 2 CI) 2 0 



20 



1209 CH 3 -N N- 



— ^^-N(CH 2 CH 2 CI) 2 3 



25 



30 



35 



40 



45 



50 



55 



1210 CH 3 -N N- 



1211 CH 3 -N N- 



1212 CH 3 -N N — 



1213 CH 3 -N N- 



1214 CRj-N N — 



1215 CH 3 -N N- 



H^>-N(CH 2 CH 2 CI) 2 0 
CH 3 

f~V-N(CH 2 CH 2 CI) 2 0 




CI 




N(CH 2 CH 2 CI) 2 0 
CH 3 - 




N(CH 2 CH 2 CI) 2 0 
CF 3 




-N{CH 2 CH 2 CI) 2 0 



CI 

<^ _ ^-N(CH 2 CH 2 CI) 2 0 
CN 
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CH 3 
-N N. 



ffV_</ N -|{^VCONH(CH 2 ) n R 2 



Compd. No. Rj m R2 n_ 

1216 CH 3 -N^N- 2 — ^^-N(CH 2 CH 2 CI) 2 0 

1217 CH 3 -N^\- 2 — ^^-N(CH 2 CH 2 CI) 2 3 



1218 CH 3 -N^JM— 2 _^y_ N (CH 2 CH 2 CI) 2 0 

CH 3 

1219 CH 3 -N^\vl- 2 — <^\-N(CH 2 CH 2 CI) 2 0 

CI 

1220 CH 3 -N^N- 2 — ^^-N(CH 2 CH 2 CI) 2 0 

CH3 



1221 CH 3 -N N- 2 — fV-N(CH 2 CH 2 CI) 2 0 

CF 3 

1222 CH 3 -N N 2 — Q>-N{CH 2 CH 2 Cl) 2 0 

CI 

1223 CH 3 -t/ \- 2 — ^\-N(CH 2 CH 2 CI) 2 0 

. CN 
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CH 3 



Compd. No. Ri . m R 2 



n 



1224 CH 3 -N N — 



1225 CH 3 -N N- 



— <^^-N(CH 2 CH 2 CI) 2 0 
— ^^-N(CH 2 CH 2 CI) 2 3 



1226 CH 3 -N^N- 3 — ^[Vn<CH 2 CH 2 CI) 2 0 

CH 3 

1227 CH 3 -l/^N- 3 — <^\-N(CH 2 CH 2 CI) 2 0 

CI 

1228 CH 3 -N^\l- 3 — <^^-N(CH 2 CH 2 CI) 2 0 

CH3 

1229 CH 3 -N^N- 3 — ^3-N(CH 2 CH 2 CI) 2 0 

CF 3 

1230 CH 3 -N^N- 3 — ^^>-N(CH 2 CH 2 C!) 2 q 

CI 

1231 CH 3 ~f/~\j- 3 — /~\-N(CH 2 CH 2 CI) 2 0 

CN 
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CH 3 



rfV^ N Y^pCONH(CH 2 ) n R a 
R,(CH 2 ) m CONH'^~^N' J ^ 



Compd. No. Ri m R 2 n 



1232 CH 3 -*N N— 
CHS N — ' 



— ^^-N(CH 2 CH 2 CI) 2 0 



1233 CH 3 -*N N- 1 — ~<f~\-N(CH 2 CH 2 CI) 2 3 

oh/ v — ' \=/ 



1234 CHa-^N N- 1 _ ^JV-N(CH 2 CH 2 CI) 2 0 

CH 3 



CH'/ ^ 



ch/ 



CH/ 



CH/ 



1235 CH 3 ;n N- 1 — ^3-N(CH 2 CH 2 CI) 2 0 

C^ 



1236 CH^N^JSI- 1 __^\>_ N (CH 2 CH 2 CI) 2 0 




CH 



3 



1237 CH 3 ;n n- i — f\- N (CH 2 CH 2 Cl) 2 0 
ch/ n — ' \=={ 

CF 3 

1238 CH^N^JM- i — Q>-N(CH 2 CH 2 CI) 2 q 



CI 



1239 CH 3 ;N N- 1 — <Q)-N(CH 2 CH 2 CI) 2 0 

CN 
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CH 3 

Ri(CH 2 ) m CONH' 1 ^~^N'^ 



N .N-^^^cONH(CH 2 ) n R 2 



Compd. No. Ri m R2 n_ 

1240 CH 3 -;N~\- 2 /~\_N(CH 2 CH 2 CI) 2 0 

CHo \— — / 



ch 3 ' 

1241 CH 3 -*N / Vj 
CH/ ^-^ 



CH^ 



CH/ 



V 

CH/ 



CH/ 



— <^^-N(CH 2 CH 2 CI) 2 3 



1242 CH 3 -;n in- 2 -J Vn(CH 2 ch 2 ci) 2 0 

ch 3 

CH 3 



1243 CH 3 ;N N- 2 — ^J)-N(CH 2 CH 2 CI) 2 0 

CI 



1244 CH 3 ;N H- 2 — /~\-N(CH 2 CH 2 CI) 2 0 

CH 3 



1245 CH 3 ;N N- 2 -hQ>-N(CH 2 CH 2 CI) 2 0 

CF 3 



1246 CH 3 -;N ^N- 2 — ^^-N(CH 2 CH 2 CI) 2 q 

CI 



1247 CH 3 -;N N- 2 __/y_ N (CH 2 CH 2 CI) 2 0 

CN 
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CH 3 



R i (CH 2 ) m CONH ^r^N'*^ 



H 



Compd. No. Ri m R 2 



1249 CH 3 -+N N— 



CH/ 



CH 



3 



Ch/ 



CH/ 



136 



n 



1248 CH 3 -;n~"n- 3 _ <f~\-N(CH 2 CH 2 CI) 2 0 

CH/ N — ' \=/ 



— ^^-N(CH 2 CH 2 CI) 2 3 



1250 C _ H 3-/ N v y N_ 3 — ^^-N(CH 2 CH 2 CI) 2 0 

CH 3 



1251 CH 3 -;N ^N- 3 — ^^-N(CH 2 CH 2 CI) 2 0 



1252 CH 3 *N N- 3 _/~\_ N (CH 2 CH 2 CI) 2 0 



CH, 



1253 ch 3 ;n n- 3 — <Q-N(CH 2 ch 2 ci) 2 0 

CF 3 



1254 CH 3 >r/~Yj- 3 — /~~y-N(CH 2 CH 2 CI) 2 o 

ch/ ^ M c| 



1255 CH^N N- 3 -/~Vn(CH 2 CH 2 CI) 2 0 



CN 
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CH 3 

N .N^-^_cONH(CH 2 ) n R 2 



jc>-nCr 



Compd. No. Ri m R 2 



1256 



1257 



1258 



1259 



CH 3 
H 3 C-N— 



CH 3 
H 3 C-N— 



n 



H 3 C-S- 3 --^~N(CH 2 CH 2 CI) 2 0 



H 3 C-N- 3 — ^^-N(CH 2 CH 2 CI) 2 1 



3 — ^^-N(CH 2 CH 2 CI) 2 2 
3 — ^y-N(CH 2 CH 2 CI) 2 3 



1260 H 3 C-S- 3 — ^ = J-N(CH 2 CH 2 CI) 2 0 

bH 3 




1261 H 3 c-r5- 3 — Qkn(ch 2 ch 2 ci) 2 1 

CH 3 

1262 ? H 3 3 — <f V- N t CH 2 CH 2C') 2 2 

^3^" N — 




CH 



3 



1263 h»C-S- 3 — f>-N(CH 2 CH 2 CI) 2 3 




CH 



3 



137 



EPO 711 768 B1 



CH 3 

X>-<;X> 0ONH(CH2, " R 

H 



Ri(CH 2 ) m CONH 



Compd. No. m R 2 



1271 



1267 HaC-S- 3 ~( V-N(CH 2 CH 2 CI) 2 3 



138 



n 



1264 H,cJ- 3 — { Vn(CH 2 CH 2 CI) 2 0 




OCH 3 



C H 

1265 H 3 C-N- 3 — ( V-N(CH 2 CH 2 C!) 2 1 




OCK 



3 



1266 H 3 C-f5- 3 — f~yN(CH 2 CH 2 CI) 2 2 




OCH 



3 




OCH 



3 



1268 H 3 C-£- 3 _<Q)-N(CH 2 CH 2 CI) 2 0 

CN 

1269 h 3 C-S- 3 -^Q-N(CH 2 CH 2 CI) 2 1 

CN 

1270 H 3 C-S- 3 —<Q>-N(CH 2 CH 2 Cl) 2 2 



H3C-S- 3 _f~\-N(CH 2 CH 2 CI) 2 ' 3 




CN 
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CH 3 
-N N- 



ry^/ N Y^Y CONH(CH 2 )nR 2 



Compd. No. Ri m R2 



1272 H3C-S- 3 — € V N ( CH 2<? H 2 CI ) 2 0 




CI 



1273 H3C-S- 3 — /3-N(CH 2 CH 2 CI) 2 1 



1274 H 3 C-f5- 3 — Q>-N(CH 2 CH 2 CI) 2 2 

CI 

1275 H 3 C-S- 3 — Q-N(CH 2 CH 2 CI) 2 3 




1276 H 3 C-t$- 3 — <f^V"N(CH 2 CH 2 CI) 2 0 



1277 H 3 C-r5- 3 — 0-N(CH 2 CH 2 CI) 2 0 

CF 3 

1278 u ^ S Ha 3 -^~Vn(CH 2 CH 2 CI} 2 o 

CONH(CH 2 ) 2 N(CH 3 ) 2 



1279 h 3 C-S- 3 — ^V-N(CH 2 CH 2 CI) 2 0 




CH 



3 
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CH 3 

N .N-^^,_cONH(CH 2 ) n R 2 



X /Ml J 



Compd. No. Ri m R2 

1280 H3C-S- 3 ~ /~Vn(CH 2 CH 2 CI) 2 1 

H 3 C 

1281 H3C-N- 3 -Hf~VN(CH 2 CH 2 CI) 2 2 



H 3 C 

1282 H 3 C-f$- 3 — ^>-N(CH 2 CH 2 CI) 2 3 

H 3 C 

1283 h 3 C-S- 3 -<Q^-N(CH 2 CH 2 CI) 2 0 

H 3 CO 

1284 ^jj* 3 -hQ^N(CH 2 CH 2 CI) 2 1 

H 3 CO 

1285 H 3 C-r$- 3 — 0-N(CH 2 CH 2 CI) 2 2 

H 3 CO 

1286 9H 3 — /~V-N(CH 2 CH 2 CI) 2 3 
H 3 C-N- J 

. H 3 CO 

1287 9 H 3 3 — <f~VN(CH 2 CH 2 CI) 2 0 

H3C-N \=/ 

NC 



140 



EP0 711 768 B1 



CH 3 
.N N« 



r >-<' N ifv coNh i (cH 2 ) " R 2 

R^CH 2 ) m CONH- J ^^fj Jv ^ 



Compd. No. Ri 



m 



R 2 



n 



1288 



1289 



9^3 
H 3 C-N— 



9H 3 
H 3 C-N— 



/j^N(CH 2 CH 2 CI) 2 1 
NC 

— /~^-N(CH 2 CH 2 CI) 2 2 
NC 



1290 



CH 3 
H 3 C-N— 



f~V-N(CH 2 CH 2 CI) 2 3 




NC 



1291 



CH 3 
H 3 C-N— 



— ^y-N(CH 2 CH 2 CI) 2 0 
CI 



1292 



1293 



CH 3 
H 3 C-N— 



CH 3 
H 3 C-N- 




-CI 



-N(CH 2 CH 2 CI) 2 1 



N{CH 2 CH 2 CI) 2 2 



1294 



CH 3 
H 3 C-N— 




-N(CH 2 CH 2 CI) 2 3 



CI 



1295 



CH 3 
H 3 C-N— 



f~\-N(CH 2 CH 2 CI) 2 0 
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CH 3 
.N N. 



|f N ^ N Y^V CONH ( CH 2)nR 2 



Compd. No. Ri m R2 n 

1296 H 3 oT- 3 3 -0-N(CH 2 CH 2 C.) 2 0 

F 3 C 

1297 h 3 C-A- 3 -^p^-N(CH 2 CH 2 CI) 2 0 

CONH(CH 2 ) 2 N(CH 3 ) 2 



1298 



1303 



H 3 C-N— 



CH 3 

1299 H 3 C-N- 



CH 

1300 H 3 C-N- 



H 3 C-N- 



CH 3 3 — <^^-N(CH 2 CH 2 CI) 2 o 



CI CI 



3 -0-^^-N(CH 2 CH 2 CI) 2 1 

3 -0-^^-N(CH 2 CH 2 CI) 2 j 



1301 HC ' H3 3 -hQ>-CH 2 N(CH 2 CH 2 CI) 2 0 

: N(CH 2 CH 2 CI) 2 

1302 £ H3 3 \— / 0 
u H 3 C-N— J v — 



ff~ \ 9 H 2 CH 3 

CH 3 3 — <^J-N-CH 2 CH 2 CI q 
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CH 3 
-N N- 



R 1 (CH 2 ) m CONH^- / Jj"^ 



CONH(CH 2 ) n R 2 



Compd. No. Ri 



m 



R 2 



n 



1304 



NH 
HoN-U-NH- 



2 — ^^-N(CH 2 CH 2 CI) 2 0 



1305 



NH 

H 2 N-U-NH- 



2 — ^^-N(CH 2 CH 2 CI) 2 1 



1306 



NH 
HoN-U-NH- 



2 — ^^-N(CH 2 CH 2 CI) 2 2 



1307 



NH 
HaN-^-NH- 



2 — ^^-N(CH 2 CH 2 CI) 2 3 



1308 



1309 



NH 
HoN-U-NH- 



NH 

h,n-U-nh- 




/^-N(CH 2 CH 2 CI) 2 0 
"CH 3 

/ V-N(CH 2 CH 2 CI) 2 0 
OCH 3 




1310 



NH 
HoN-^— NH- 




-N(CH 2 CH 2 CI) 2 0 



CN 



1311 



NH 
HoN-U-NH- 




Z^^v-NfC^CHgCOz 0 
CI 
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CH 3 
-N N 



R,(CH 2 ) m CONH 



H 



CONH(CH 2 )„R 2 



Compd. No. Ri 



m 



R 2 



n 



1312 



NH 
H 2 N-U-NH- 



f~V-N(CH 2 CH 2 CI) 2 0 




1313 



NH 




fy-N(CH 2 CH 2 CI) 2 0 
CF 3 



1314 



NH 

HoN-l^NH- 



f^V- N ( CH 2 CH 2 C, )2 0 




H 3 C 



1315 



NH 

H 2 N-^— NH- 



f~~V-N(CH 2 CH 2 CI) 2 0 




H 3 CO 



1316 



NH 

H 2 N— NH- 




-N(CH 2 CH 2 CI) 2 0 



NC 



1317 



NH 

HoN-JJ-NH- 




-N(CH 2 CH 2 CI) 2 0 



CI 



1318 



NH 
HpN-^-NH- 



V \ 




-N(CH 2 CH 2 CI) 2 0 



1319 



NH 



H 2 N-U-NH— 



f~ \-N(CH 2 CH 2 CI) 2 0 




F 3 C 
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CH 3 
.N N« 



R,(CH 2 ) m CONH^^ N-^^ 



CONH(CH 2 ) n R 2 



Compel. No. Ri 



m 



R 2 



n 



1320 



NH 
HoN-^-NH- 



3 — ^^k-N(CH 2 CH 2 CI) 2 0 



1321 



NH 

H 2 N-U-NH- 



3 — ^^-N(CH 2 CH 2 CI) 2 1 



1322 



NH 

HoN-U-NH- 



3 — ^^>-N(CH 2 CH 2 CI) 2 2 



1323 h 2N JIL N h_ 3 — (3-N(CH 2 CH 2 CI) 2 3 



1324 



1325 



1326 



NH 

HoN-U-NH- 



NH 

HjN-JL-NH- 



NH 

HoN-U-NH- 




/^N— N(CH 2 CH 2 CI) 2 
CH 3 

4 ^-N(CH 2 CH 2 CI) 2 
OCH 3 




CN 



N(CH 2 CH 2 CI) 2 o 



1327 



NH 



H 2 N-M— NH — 



— N(CH 2 CH 2 C!) 2 0 
CI 
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CH 3 
-N N- 



Ri(CH 2 ) m CONH 



H 



CONH(CH 2 )„R 2 



Compd. No. 



m 



R 2 



n 



1328 



1329 



1330 



NH 



NH 
HoN-U-NH- 



NH 
HoN-U-NH- 




f^-N(CH 2 CH 2 C!) 2 0 
F 

f~y-N(CH 2 CH 2 CI) 2 0 
bF 3 

— /~\-N(CH 2 CH 2 CI) 2 0 
H 3 C 




1331 



NH 
H 2 N-U-NH- 




f~~Y-N(CH 2 CH 2 CI) 2 0 



H 3 CO 



1332 



1333 



1334 



NH 

H 2 N-U-NH- 



NH 

HoN-H-NH- 



NH 

HoN-JL-NH- 




-N(CH 2 CH 2 CI) 2 . 0 



NC 



— ^~\-N(CH 2 CH 2 CI) 2 0 
— ^^>-N(CH 2 CH 2 CI) 2 Q 



1335 



NH 
H 2 N-U-NH- 




-N(CH 2 CH 2 CI) 2 0 



F 3 C 
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CH 3 

.N N^-^^ CONH ( CH2)nR2 



sxcr 

H 



R,(CH 2 ) m CONH 



Compd. No. m R 2 



1337 9 H 3 
H 3 C-S + - 



1338 



CH 3 
H 3 C-S + - 



1339 H 3 C-s"- 1 -^^>-N(CH 2 CH 2 CI) 2 



n 



1336 H 3 C-&*- 1 — ^)-N(CH 2 CH 2 CI) 2 0 



1 — ^y-N(CH 2 CH 2 CI) 2 1 
1 — ^^>-N(CH 2 CH 2 CI) 2 2 



1340 H 3 C-s"- 1 -hQ-N(CH 2 CH 2 C!) 2 0 

CH 3 

1341 h 3 C-S- 1 —^V-N(CH 2 CH 2 CI) 2 0 




OCH 3 



1342 H 3 C-^- 3 1 — Q^N(CH 2 CH 2 CI) 2 o 



CN 



1343 HC!^ 3 1 — ^^>-N(CH 2 CH 2 CI) 2 0 

(SI 
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CH 3 
-N N- 



jfV_^ N J^VCONH(CH 2 ) n R 2 



Compd. No. Ri m R2 n_ 

CH 

1344 H 3 C-S + - 1 — ^3~N(CH 2 CH 2 CI) 2 0 

F 



1345 h 3 C-^- 1 -h^-N(CH 2 CH 2 CI) 2 0 

CF 3 



1346 H 3 C-i"- 1 — Q-N(CH 2 CH 2 CI) 2 0 

H 3 C 

1347 H 3 C-i"- 1 — <Q~N(CH 2 CH 2 CI) 2 0 

H 3 CO 

1348 H 3 C-^- 1 — ^^_ N (CH 2 CH 2 CI) 2 0. 

NC 

1349 H 3 C-£*- t -hQ-N(CH 2 CH 2 CI) 2 0 

CI 

1350 h 3 C-S + - l — {3- N(CH 2 CH 2 c,) 2 0 



F 



1351 H 3 C-^- 1 — ^^-N(CH 2 CH 2 CI) 2 0 

F 3 C 
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CH 3 
-N N 



Ri(CH 2 ) m CONH 



H 



Compd. No. 



m 



R 2 



n 



1352 



CH 3 
H 3 C-S + - 



3 — <^^-N(CH 2 CH 2 CI) 2 0 



1353 



CH 3 
H 3 C-S + - 



3 — <^^-N(CH 2 CH 2 CI) 2 1 



1354 



CH 3 
H 3 C-S + - 



3 — ^^)-N(CH 2 CH 2 CI) 2 2 



1355 



CH 3 
H 3 C-S + - 



3 — ^y-N(CH 2 CH 2 CI) 2 3 



1356 



1357 



1358 



CH 3 
H 3 C-S*- 



CH 3 
H 3 C-S+- 



CH 3 
H 3 C-S + - 




0 



■^V-N(CH 2 CH 2 CI) 2 
CH 3 

J V-N(CH 2 CH 2 CI) 2 0 
OCH 3 

N(CH 2 CH 2 C1) 2 o 





CN 



1359 



CH 3 
H 3 C-S + - 




fy-N(CH 2 CH 2 CI) 2 0 
bl 
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CH 3 

N N^'^^-CONH(CH 2 ) n R 2 



H 



Compd. No. Ri m R2 n_ 

1360 H 3 c-i* H - 3 — ^~\-N(CH 2 CH 2 Ci) 2 0 




F 



1361 H 3 C-i +H - 3 -fV- N ( CH 2 CH 2Cl) 2 0 




CF : 



3 



1362 HaC-^- 3 3 _^)_N(CH 2 CH 2 CI) 2 0 

H 3 C 

1363 H 3 C-t*- 3 — ^^-N(CH 2 CH 2 CI) 2 0 

H3CO 

1364 H 3 C-I* H - 3 — Q>-N(CH 2 CH 2 CI) 2 0 

NC 

1365 H 3 C-S*- 3 — (Q-N(CH 2 CH 2 CI) 2 0 

1366 H 3 C-s" 3 3 — ^V N(CH 2 CH 2 C,)2 0 



1367 H 3 C-t+- 3 — <Q-N(CH 2 CH 2 CI) 2 0 

F 3 C 
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CH 3 

-N .N^'<^_cONH{CH 2 ) n R 2 



XHCr 

H 



Ri(CH 2 ) m CONH 



Compd. No. Ri m R 2 



1368 



1370 



1371 



CH 3 
H 3 C-S*- 



H 3 C-^- 4 — (2)"N(CH 2 CH 2 CI) 2 3 



n 



H 3 C-S- 4 -^-N(CH 2 CH 2 CI) 2 0 



1369 <g* 4 -^-N(CH 2 CH 2 CI) 2 1 



4 — ^^>-N{CH 2 CH 2 CI) 2 2 



1372 H 3 C-^- 4 — Q^N(CH 2 CH 2 CI) 2 0. 

CH 3 

1373 H 3 C-^- 4 — Q>-N(CH 2 CH 2 CI) 2 0 

OCH 3 

1374 H 3 C-t+- 4 -^-N(CH 2 CH 2 CI) 2 o 

CN 



1375 H 3 C-i"- 4 — <^\-N(CH 2 CH 2 CI) 2 0 

CI 
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CH 3 

RUCHaUCONH" / ™ 



Compd. No. Ri m R 2 n 



1376 



H 3 C-S*- 



£?_ 3 4 — ^^-N(CH 2 CH 2 CI)2 0 



1377 H 3 C-i* H - 4 -H^-N(CH 2 CH 2 CI) 2 0 

CF 3 

1378 h 3 c-^- 4 ~ /~Vn(CH 2 CH 2 ci) 2 0 



H 3 C 

GH - 

1379 H 3 C-S+- 4 ~-^J-N(CH 2 CH 2 CI) 2 0 

H 3 CO 

1380 H 3 C-^- 4 — /~V-N(CH 2 CH 2 CI) 2 0 




NC 



1381 H,C-S- 4 — f VN(CH 2 CH 2 CI) 2 0 



H 3 C-S- 

CI 



1382 H 3 C-i +H - 4 — {3-N(CH 2 CH 2 CI) 2 0 



F 



1383 H 3 C-^- 4 — ^~ V-N(CH 2 CH 2 CI) 2 0 




F 3 C 
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CH 3 

N ^ N r^V CONH(CH2)oR2 



Compd. No. Ri 



m 



R 2 



n 



NH 



1384 H 2 N 



1 — ^^-N(CH 2 CH 2 CI) 2 0 



1385 



NH 

HoN- 11 — 



1 — N(CH 2 CH 2 CI) 2 1 



1386 H 2 N 



NH 



1 — ^^>-N(CH 2 CH 2 CI) 2 2 



1387 H 2 N 



NH 



1 — C3~ N < CH 2 CH 2 C, )z 3 



1389 



NH 



1388 H 2 N 



NH 

HoN-U— 




A^-N(CH 2 CH 2 CI) 2 0 
"CH 3 



-Q- 



N(CH 2 CH 2 CI) 2 0 
DCH 3 



1390 



NH 



H 2 N- 



TX 




-N(CH 2 CH 2 CI) 2 o 



CN 



1391 



NH 

HoN-Jl— 




/^-N(CH 2 CH 2 CI) 2 0 
CI 
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CH 3 
-N N 



Ri(CH 2 ) m CONH 



jQ^ N jQpCONH(CH 2 ) n F 



H 



10 Compd. No. Ri 



15 



NH 



1392 H 2 N-JL 



m 



R 2 



n 




-N(CH 2 CH 2 CI) 2 0 



20 



25 



!393 H , N H 



1394 



NH 
H-N-U— 




* ^-N(CH 2 CH 2 CI) 2 0 
CF 3 

# V- N (CH 2 CH 2 CI) 2 0 




H 3 C 



1395 H 2 N 



35 



« 1397 



NH 



NH 



1396 h,nJL_ 



NH 
H 3 N -H— 



1398 NH 

H 2 N- 




H 3 CO 




NC 




-N(CH 2 CH 2 CI) 2 0 



N(CH 2 CH 2 CI) 2 0 



N(CH 2 CH 2 CI) 2 0 



CI 



— ^^-N(CH 2 CH 2 CI) 2 o 



50 



55 



1399 



NH 
HpN-U— 




N(CH 2 CH 2 CI) 2 0 



F a C 
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CH 3 

.N .N^'<^-cONH(CH 2 ) n R 2 



R,(CH 2 ) m CONH 



H 



Compd. No. R 



1 



R 2 



n 



1400 



NH 
H 3 N-U— 



3 — <^^>-N(CH 2 CH 2 CI) 2 0 



1401 H ,N 



NH /r-\ 
JL_ 3 — fj>-N(CH 2 CH 2 CI) 2 1 



1402 



H 2 N-L 3 — ^>-N(CH 2 CH 2 CI) 2 2 



1403 



NH 
H,N-U— 



3 — ^^-N<CH 2 CH 2 CI) 2 3 



1404 



1405 



1406 



NH 
H,N-11— 



NH 



H 3 N 



H 5 N 



NH 




/V-N(CH 2 CH 2 CI) 2 0 
CH 3 



N(CH 2 CH 2 CI) 2 0 
OCH 3 




-N(CH 2 CH 2 CI) 2 0 



CN 



1407 



NH 



H ? N- 




X\- N(CH 2 CH 2 CI) 2 0 
CI 
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CH 3 
-N N 



Ri (CH 2 ) m CONH N " ^ 



CONH(CH 2 ) n R 2 

H 



Compd. No. Ri m R 2 n 

1408 H 2 N-L 3 ~ Q-N(CH 2 CH 2 CI) 2 0 



NH 




F 

1409 H 2 N-iL. 3 — <TVn(CH 2 CH 2 CI) 2 0 




CF 



3 



1410 H 2 N-iL- 3 -Hf_ , )-N(CH 2 CH 2 CI) 2 0 



H 3 C 

NH 



1411 . H 2 N-L 3 -^^-N(CH 2 CH 2 CI) 2 0 

H 3 CO 



1412 H 2 N-X_ 3 — Q)-N(CH 2 CH 2 CI) 2 ■ 0 

NC 

1413 HgN-^L 3 —<Q-N(CH 2 CH 2 CI) 2 0 

CI 

1414 ^Jj^ 3 -<QkN(CH 2 CH 2 CI) 2 0 

F 



1415 H 2 N-5i— 3 — Q-N(CH 2 CH 2 CI) 2 0 

F 3 C 
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CH 3 
-N N. 



£^_(/ N ]PVCONH(CH 2 ) n R 2 
Ri(CH 2 ) m CONH'* L -^^N- i V^ 



Compd. No. Ri m R2 n 



1416 



1417 



1418 



1419 



1421 



1422 



1423 



— 0 — ^^N(CH 2 CH 2 CI)2 0 

— O — ^^-N(CH 2 CH 2 CI) 2 3 

0 — ^^-N(CH 2 CH 2 CI) 2 0 
CH 3 

0 ~ Q>-N(CH 2 CH 2 CI) 2 0 



CI 



1420 0 -^Q>-N(CH 2 CH 2 CI) 2 0 



CH 



3 



<T^— 0 — Q>-N(CH 2 CH 2 CI) 2 0 



CF 



3 



(~y~ 0 ~-Q>-N(CH 2 CH 2 CI) 2 0 

CN 

0 — Q>-N(CH 2 CH 2 CI) 2 0 



CI 
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CH 3 

N N^^_ CONH{CH2)nR2 



to 



r5 



20 



25 



30 



Compd. No. Ri m R2 



40 



45 



50 



55 



1424 



1425 



1429 



1427 1 — <^>-N(CH 2 CH 2 CI) 2 0 



n 



(~^)— I — <£^-N(CH 2 CH 2 CI) 2 0 

1 — ^>-N(CH 2 CH 2 CI) 2 0 



1426 < 0 > ~~ 1 — Q>-N(CH 2 CH 2 CI) 2 0 

N CH 3 



35 1428 < 0 > ~ 1 —<QkN(CH 2 CH 2 CI) 2 0 

N CH 3 



f^— 1 — ^>-N(CH 2 CH 2 CI) 2 0 

N CF 3 



1430 < 0 _ 1 — ^J-N(CH 2 CH 2 CI) 2 o 

N CN 

1431 1 — ^3~N(CH 2 CH 2 CI) 2 0 
N CI 
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CH 3 

N .N^"-^^cONH(CH 2 ) n R 2 



£/>-<' I J 

R 1 (CH 2 ) m CONH > ^ / N^-^ 



Compd. No. Ri m R 2 



1432 



1433 



1434 



1435 



1438 



CH 



CH a 



CH 3 - 



CH 



o- 



Q- 



9- 



CH, 



n 



<T^— 0 — ^^-N(CH 2 CH 2 CI) 2 0 



C~j>— 0 — <^\-N(CH 2 CH 2 CI) 2 3 



<T^>— 0 — <^^-N(CH 2 CH 2 CI) 2 0 

CH 3 



° — ^^-N(CH 2 CH 2 C!) 2 0 



CI 



1436 i />— 0 — f>-N(CH 2 CH 2 CI) 2 0 




C'H 3 CH 3 
1437 (n />— 0 — <f~\-N(CH 2 CH 2 CI) 2 0 



C'H 3 CF 3 
0~ 0 — Q-N(CH 2 CH 2 CI) 2 o 



1439 ( /)— 0 — f>-N(CH 2 CH 2 CI) 2 0 




CI 
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CH 3 

R,{CH 2 ) m CONH^^N--k^ 



N N^-^_ C ONH(CH 2 ) n R 2 



1440 



1441 



1444 



1446 



H 



Compd. No. Ri m R 2 n 



1 — ^\-N(CH 2 CH 2 CI) 2 0 



CH a 



1 — ^^-N(CH 2 CH 2 CI) 2 3 



CH 3 



1442 1 — ^-N(CH 2 CH 2 CI) 2 0 

C'H,- CH 3 



CH 3 



1443 1 — Q-N(CH 2 CH 2 CI) 2 0 

l" CI 



CH 3 

1 — ^^-N(CH 2 CH 2 CI) 2 0 

c'h 3 



CH; 



3 



1445 1 -><^-N(CH 2 CH 2 CI) 2 ' 0 

CH 3 CF 3 



Cj>— 1. — Q-N(CH 2 CH 2 C!) 2 o 

Jl, cn 



1447 1 — ^^-N(CH 2 CH 2 CI) 2 0 

cli 3 CI 
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CH 3 
-N N 



R,(CH 2 ) m CONH H 



R 2 



Compd. No. Rl m R 2 



1448 



1449 



1450 



1455 H 2 N-"-<^— 0 — <^V N ( CH 2 CH 2 C1 >2 0 

CI 



n 



NH /==K . — . 
HjfN- 11 —^^ — 0 — f\-N(CH 2 CH 2 CI) 2 0 



NH r=K — 
HzNJL ~\) — 0 — fVN(CH 2 CH 2 CI) 2 1 

H 2 N_JL - %} — 0 — ^_V-N(CH 2 CH 2 CI) 2 2 



NH /==K . — . 

1451 H 2 nJL -\_)— 0 — ^ = J-N(CH 2 CH 2 CI) 2 3 

NH /=r . . — . 

1452 H 2 N-U-^J>— 0 _^y-N(CH 2 CH 2 CI) 2 0 

CH, 



1453 H 2 N-1L-^J>— 0 — ^y-N(CH 2 CH 2 Cl) 2 0 

OCH 3 

NH ~- . 

1454 H 2 N-U— 0 — 0- N ( CH 2 CH 2 C ')2 0 

CN 
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CH 3 
• N N- 



R^CH 2 ) m CONH'' L ~ / £j J ^ 



Compd. No. R i m R 2 



n 



NH /=n 

1456 h 2 nJL ~\_/~ 0 — /3-N(CH 2 CH 2 CI) 2 0 



1463 



F 



NH 

1457 H 2 N-U-^_J— 0 — Q>-N(CH 2 CH 2 CI) 2 0 



CF : 



3 



NH 



1458 H 2 N-Ji— 0 — /^-N(CH 2 CH a CI) 2 0 

H 3 C 



1459 H 2 N-U— (~)— 0 — ^K-N(CH 2 CH 2 CI) 2 0 

H 3 CO 

NH . — 

1460 H 2 N-U— (^J— Q — fj>-N(CH 2 CH 2 CI) 2 Q 



NC 



NH /== . — 
1461 H 2 N-li-^J>— q — ^ = J-N(CH 2 CH 2 C02 0 



CI 



NH 



1462 H 2 N-U— <Q>— q — Q)-N(CH 2 CH 2 CI) 2 0 



F 



NH /=K r—. 

H 2 nJJ- \_/~" 0 -fJ>-N(CH 2 CH 2 CI) 2 0 

F 3 C 
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CH 3 

jfV^ N ir^VCONH(CH 2 ) n R 2 



Compd. No. R i m R 2 



1464 



1465 



1466 



1467 



jf^— 0 — ^^-N(CH 2 CH 2 CI) 2 0 

(f^> — 0 — ^^>-N(CH 2 CH 2 CI) 2 1 

0~ 0 — ^^>-N(CH 2 CH 2 CI) 2 2 

0 — ^^-N(CH 2 CH 2 CI) 2 3 



1468 (f^> — 0 — /3-N(CH 2 CH 2 CI) 2 0 



1470 (f^— 0 — (^VN(CH 2 CH 2 CI) 2 o 

CN 

1471 — 0 — <^^>-N{CH 2 CH 2 CI) 2 0 



CH 3 

1469 (f^_ 0 — ^3~N(CH 2 CH 2 CI) 2 0 



OCH 



3 



CI 
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CH 3 



Ri(CH 2 ) m CONH' X ^^N'^^ 



Compd. No. Ri m R2 



n 



1472 



1475 



(T^— 0 ~~ ( = 3 _N < CH 2 CH 2CI)2 0 




F 



1473 Q>— 0 — ^_^-N(CH 2 CH 2 CI) 2 0 

CF 3 



1474 (f^— 0 




^_V-N(CH 2 CH 2 CI) 2 0 
H 3 C 



[T^— 0 — ^^-N(CH 2 CH 2 CI) 2 0 

H3CO 



1476 fy— 0 — 0-N(CH 2 CH 2 CI) 2 0 

NC 

'°\ ^ — ^"V-NtCHjC^CIJa 0 



1477 Q- 0 




CI 



1478 (fj— 0 — ^)-N(CH 2 CH 2 CI) 2 o 

F 



1479 jf^>— 0 — f^-N(CH 2 CH 2 CI) 2 0 

F 3 C 
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CH 3 

N -N^^_ C ONH(CH 2 ) n R 2 



Ri(CH 2 ) m CONH'^"- / N-"\^ 



H 



Compd. No. R i m R 2 



1480 



1481 



1482 



1483 



H 



O — ° — ^^-N(CH 2 CH 2 CI) 2 0 



H 



(0 — 0 — <^Jk-N(CH 2 CH 2 CI) 2 l 



H 



[fj> — 0 — ^^-N(CH 2 CH 2 CI) 2 2 



H 



E^— 0 ~~ <(3-N(CH 2 CH 2 CI) 2 3 



H 



H 
-N 



H 

1484 (T^— 0 -H^Vn(CH 2 CH 2 CI) 2 0 

CH 3 

H 

1485 (L/ - 0 — <^^-N(CH 2 CH 2 CI) 2 0 



OCH 



3 



I486 (Q— o — ^Vn(CH 2 CH 2 CI) 2 o 

CN 



1487 (T^ - 0 — ^J-NlCHgCHaCIJa 0 

CI 
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CH 3 

N .N^'^„ C ONH(CH 2 ) n R 2 



Compd. No. Ri m R 2 



1488 H 2 N — 3 -H^-N{CH 2 CH 2 CI) 2 0 

1.489 H 2 N — 3 — <^^-N(CH 2 CH 2 CI) 2 1 

1490 H 2 N — 3 _<TJ>_N(CH 2 CH 2 CI) 2 2 

1491 H 2 N — 3 —^^-N(CH 2 CH 2 CI) 2 3 



1492 H 2 N — 3 — ^^-N(CH 2 CH 2 CI) 2 0 

CH3 

1493 h 2 N — 3 --<Q-N{CH 2 CH 2 CI) 2 0 

OCH 3 

1494 h 2 N-. 3 ' ~<Q-N(CH 2 CH 2 CI) 2 0 

CN 

1495 H 2 N — 3 — Q-N(CH 2 CH 2 CI) 2 0 
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CH 3 



jf^^/ N jj^V CONH ( CH 2)n R 2 
R,<CH 2 ) m CONH^^[j J ^ 



Compd. No. Ri m R 2 



f~~V-N(CH 2 CH 2 CI) 2 0 



1496 H 2 N — 



1497 H 2 N- 3 — (^^-N(CH 2 CH 2 CI) 2 0 

CF 3 

1498 H 2 N — 3 — <£j^-N(CH 2 CH 2 CI) 2 0 

1499 H 2 N — 3 — <^-N(CH 2 CH 2 CI) 2 0 

H 3 CO 

1500 H 2 N— 3 _^^_N(CH 2 CH 2 CI) 2 0 

NC 

1501 H 2 N — 3 -^-N(CH 2 CH 2 CI) 2 0 



CI 

1502 h 2 N — 3 -hQ-N(CH 2 CH 2 C.) 2 o 

F 

1503 H 2 N — 3 -Q-N(CH 2 CH 2 CI) 2 0 

F 3 C 
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CH 3 

N .N^<^-CONH(CH 2 ) n R 2 



fMCH^CONH"^ 



H 



Compd. No. Ri m R 2 n 



1504 HO- 



2 — ^^-N(CH 2 CH 2 CI) 2 0 



1505 HO- 2 — <^^-N(CH 2 CH 2 CI) 2 1 

1506 HO— 2 — <Q>-N(CH 2 CH 2 CI) 2 2 

1507 HO- 2 — ^^>-N(CH 2 CH 2 CI) 2 3 



1508 HO- 2 — <f3-N<CH 2 CH 2 CI) 2 0 

CH 3 

1509 HO- 2 — ^3~N(CH 2 CH 2 CI) 2 0 

OCH 3 

1510 HO- 2 "~ ^3-N(CH 2 CH 2 CI) 2 0 

CN 

1511 HO- 2 — /^\-N(CH 2 CH 2 CI) 2 0 

CI 
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CH 3 
-N N- 



f W/ T^VCONH(CH 2 ) n R 2 



Compd. No. R i m R2 



n 



1512 H °- 2 — (^-N(CH 2 CH 2 CI) 2 0 

F 

1513 HO- 2 — ^3-N(CH 2 CH 2 CI) 2 0 

CF 3 

1514 HO- 2 — ^\-N(CH 2 CH 2 CI) 2 0 

H 3 C 

1515 HO— 2 — ^^-N(CH 2 CH 2 CI) 2 0 

H3CO 

1516 H °- 2 — Q^N(CH 2 CH 2 CI) 2 0 

NC 

1517 HO- 2 — /^-N(CH 2 CH 2 CI) 2 0 

CI 

1518 HO- 2 — ^KN(CH 2 CH 2 CI) 2 0 

F 

1519 HO- 2 — {3-N(CH 2 CH 2 CI) 2 . 0 

F,C 
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CH 3 
-N N. 



jfy^/ N jr^VCONH(CH 2 ) n R 2 
Ri(CH 2 ) m CONH-^ / ^N'^^ 



H 



Compd. No. Ri m R2 



1526 CH 3 -S- 



n 



1520 CH 3 -S 2 — ^^-N(CH 2 CH 2 CI) 2 0 

1521 CH 3 -S- 2 — ^^-N(CH 2 CH 2 CI) 2 1 

1522 CH 3 -S- 2 -H^^-N(CH 2 CH 2 CI) 2 2 

1523 CH 3 -S- 2 — ^^>-N(CH 2 CH 2 CI) 2 3 



1524 CH 3 -S- 2 — <Q>-N(CH 2 CH 2 CI) 2 .0 

CH 3 

1525 CH 3 -S— 2 — <Q>-N(CH 2 CH 2 CI) 2 0 

0CH3 



— ^3~ N ( CH 2 CH 2 C, )2 0 

CN 



1527 CH3-S- 2 — f3-N(CH 2 CH 2 CI) 2 0 
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CH 3 
-N N. 



jf N V_^ N j{^VCONH(CH 2 ) n R 2 



Compd. No. Ri 



m 



R 2 



n 



15 



20 



25 



30 



35 



40 



45 



1528 



1529 



1531 



CH 3 -S— 



CH 3 -S- 



1530 CH 3 -S- 



CH 3 -S— 



1532 CH 3 -S- 



1533 CH 3 -S— 



1534 CH 3 -S- 



/^-N(CH 2 CH 2 CI) 2 0 

^ r_ ^-N(CH 2 CH 2 CI) 2 0 
CF 3 





-N(CH 2 CH 2 CI) 2 0 



H 3 C 

2 — ^\-N(CH 2 CH 2 CI) 2 0 
H 3 CO 

N(CH 2 CH 2 CI) 2 0 



-N(CH 2 CH 2 CI) 2 0 




NC 



V \ 




CI 




-N(CH 2 CH 2 CI) 2 o 



50 



55 



1535 CH 3 -S- 



V V 




-N(CH 2 CH 2 CI) 2 0 



F 3 C 
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CH 3 



R l( CH 2)m CONH^ 



CONH(CH 2 ) n R 2 



w 



15 



Compel. No. R i 



m 



R 2 



n 



1536 



O N — 



0 — N(CH 2 CH 2 C1 )2 0 



20 



1537 



O N— 



0 — ^^-N(CH 2 CH 2 CI)2 



25 



1538 



cT^N- 0 — <^^-N(CH 2 CH 2 CI) 2 2 



30 



1539 



O N- 
\ f 



0 — <^^-N(CH 2 CH 2 CI) 2 3 



35 



40 



45 



50 



55 



1540 



1541 



1542 



1543 



O N — 



O N- 
\ / 



O N— 



O N— 



0 



— ^^-N(CH 2 CH 2 CI) 2 0 
CH 2 

— f~\-H{GH z Z\\ z V!)2 0 
OCH3 

— /~~V-N(CH 2 CH 2 CI) 2 0 

^\-N(CH 2 CH 2 CI) 2 0 
"CI 
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CH 3 
-N N- 



Compd. No. Ri m R 2 



n 



1544 °^y- 0 — ^-N{CH 2 CH 2 CI) 2 0 

1545 cT~\l- 0 — (^^_ N (CH 2 CH 2 CI) 2 0 

CF 3 

1546 O^N- 0 — ^^-N(CH 2 CH 2 CI) 2 0 

H 3 C 

1547 O^Ji- 0 — <^>-N(CH 2 CH 2 CI) 2 0 

* H 3 CO 

1548 cT^N- 0 -hQ^N(CH 2 CH 2 CI) 2 0 

V ' NC 

1549 cT^N- 0 — <Q>-N(CH 2 CH 2 CI) 2 0 

X ' CI 

1550 cf^N- 0 — ^K-N(CH 2 CH 2 CI) 2 o 

F 



1551 cT^N- 0 — ((_)-N(CH 2 CH 2 CI) 2 Q 



F 3 C 




173 



EP0 711 768 B1 



CH 3 
-N N- 



Compd. No. Ri m R2 



1553 s n — 



n 



1552 £ C N ~ ° -H^-N(CH 2 CH 2 CI) 2 0 



0 — ^^-N(CH 2 CH 2 CI) 2 3 



1554 S W N ~~ 0 — ^J-N(CH 2 CH 2 CI) 2 0 

CH 3 

1555 S ^y~ ° — ^^-N(CH 2 CH 2 CI) 2 0 

CI 

1556 S ^y~ 0 — Q)-N(CH 2 CH 2 CI) 2 0 

"~ CH 3 

1557 S 0 N_ ° -H^3~N(CH 2 CH 2 CI) 2 0 

OCH3 

1558 S 0 S '~ 0 — ^3~N(CH 2 CH 2 CI) 2 0 

CN 



1559 




N(CH 2 CH 2 CI) 2 0 
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CH 3 

N .N-^^. C oNH(CH 2 ) n R 2 



R^CH^CONH^ [p^ 



Compd. No. Ri m R 2 



n 



1560 



1561 



CH 3 --S^\l- 0 — ^^-N(CH 2 CH 2 CI) 2 0 

CH 3 -*S^N- 0 — ^^-N(CH 2 CH 2 CI) 2 3 



1562 CH 3 -*S^JM- 0 — <£^-N(CH 2 CH 2 CI) 2 0 

CH3 

1563 CH 3 -*S^N- 0 —f^-N{CH 2 CH 2 CI) 2 0 

"~ CI 



1564 CH 3 -*sf~^N- 0 _-^^_N(CH 2 CH 2 CI) 2 0 

CH3 



1565 CH 3 -*S^JM- 0 — <£3-N(CH 2 CH 2 CI) 2 0 

^ OCH 3 



1566 CH 3 -*sf~\l- 0 — Q>-N(CH 2 CH 2 CI) 2 Q 

CN 



1567 CH 3 - + S^JM- 0 — ^3~N(CH 2 CH 2 CI) 2 0 

" CI 
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CH 3 

R 1 (CH 2 ) m CONH^ L ^~^N J v^ J 



H 



Compd. No. Ri m R2 



n 



1568 cTj^-" 3 3 — <^3-N(CH 2 CH 2 CI) 2 0 



1569 



(O^-* 3 — Q^N(CH 2 CH 2 CI) 2 3 



1570 cT^N?-" 3 3 _^>_N(CH 2 CH 2 CI) 2 0 




. • CH 3 

1571 O^N^ 3 3 — <Q-N(CH 2 CH 2 CI) 2 0 

^"^ CI 

1572 cT"\£- H3 3 -^Vn(CH 2 CH 2 CI) 2 0 




CH; 



3 



1573 O^N'^ 3 3 -~Q>~N(CH 2 CH 2 CI) 2 0 

W " OCH 3 

1574 cT^NV-" 3 3 -^3-N(CH 2 CH 2 CI) 2 0 

CN 



1575 cT~\£- H3 3 — ^>- N ( CH 2 CH 2 c, )2 0 

Cl 
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CH 3 
-N N 



R,(CH 2 ) m CONH 



JXCr 



CONH(CH 2 ) n R 2 



H 



10 



15 



Compd. No. Ri 



m 



R 2 



1576 HN^jvJ- 1 — ^^-N(CH 2 CH 2 C!) 2 0 



20 



1577 



HN Cy N ~ 1 — <^^-N(CH 2 CH 2 CI) 2 3 



25 



1578 HN N- 



"~y_/ N(CH 2 CH 2 CI) 2 0 
CH3 



30 



1579 HN N— 



f~^V-N(CH 2 CH 2 CI) 2 0 




CI 



35 



1580 HN N- 




N(CH 2 CH 2 C!) 2 0 
CH 3 



40 



1581 



HN N- 
\ / 




-N(CH 2 CH 2 CI) 2 0 



OCH, 



45 



1582 HN N- 




-N(CH 2 CH 2 CI) 2 0 



CN 



50 



1583 HN N— 




^V-N(CH 2 CH 2 Ct) 2 0 
"CI 



55 
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CH 3 
-N N- 



£V^ N jJ^pCONH(CH 2 ) n R 2 
Ri(CH 2 ) m CONH'^^N'^^ 



Corapd.No. Ri 



m 



R 2 



n 



1584 



1585 



NH NH 2 n 



H 2 N — N 
H 



Q-ch 2 -n; 



N— 1 



— <^^-N(CH 2 CH 2 CI) 2 0 
— ^^-N(CH 2 CH 2 CI) 2 0 



1586 



1587 



1588 



Q>-CH 2 V^N- 1 — 



HOOC 



fy-N{CH 2 CH 2 CI) 2 0 
bH 3 



f\-N(CH 2 CH 2 CI) 2 0 
bl 



N(CH 2 CH 2 CI) 2 0 



1589 



N— 



2 — ^^)-N{CH 2 CH 2 CI) 2 - 0 



1590 



1591 



[ V- 

N 
H 



N 



0 — <^^-N(CH 2 CH 2 CI) 2 0 
0 — <^^-N(CH 2 CH 2 CI) 2 0 



CH 3 
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CH 3 



CONH(CH 2 ) n R 2 



Compd. No. 



m 



R 2 



n 



1592 



NH 

H 2 N-U-NH- 



1 CONH-^^-N(CH 2 CH 2 CI) 2 3 



1593 



NH 



H 2 N 



1 CONH-^^-N(CH2CH 2 CI) 2 3 



1594 



CH 3 
H 3 C-S + - 



2 CONH-^^-N(CH 2 CH 2 CI) 2 3 



1595 



CH 3 
H 3 C-N»- 
CH 3 



J CONH-h^^)-N(CH 2 CH 2 CI) 2 3 



1596 



1598 



1599 



NH 

HoN-N-NH- 



NH 



1597 H 2 N-iL— 



CH 3 
H 3 C-S+- 



CH 3 
H 3 C-N + - 
CH 3 



-/y-N(CH 2 CH 2 CI) 2 
C N CZ/° 
-/~~\-N(CH 2 CH 2 C!) 2 

co-r/ y> 

-/3~ N < CH 2 CH 2CI)2 

CO— N^ \) 
-/""^-NtCHsjCHaCOa 



. 0 



179 



EP0 711 768 B1 



CH 3 
-N N 



R,(CH 2 ) m CONH 



H 



Compd. No. Ri 



m 



n 



1600 h 2 N-1L-NH- 



1601 



1602 



1603 



1604 



H 3 C-S— 



CH 3 
H 3 C-S + - 



CH 3 
H 3 C-N+- 
CH 3 



N(CH 2 CH 2 CI) 2 



N. 0 .N 




It \\ 

N. Q .N 



-N(CH 2 CH 2 CI) 2 



N(CH 2 CH 2 CI) 2 



N. Q .N 




Il w 
N. Q .N 



-a 



-N(CH 2 CH 2 CI) 2 



CH2OH3 

NCH 2 CH 2 CI 



0 



0 



1605 



rv- 

H 



V\ CH 2 CH 3 
~ NCH 2 CH 2 CI 



0 



1606 



N 
H 



?\ CH 2 CH 3 

NCH 2 CH 2 CI 



1607 



CH2CH3 
NCH 2 CH 2 CI 
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CH 3 
-N N 



R,(CH 2 ) m CONH 



H 



Compd. No. Ri 



m 



R 2 



n 



1608 h 2N Jl nh _ 1 — ^^-N(CH 2 CH 2 Cl) 2 0 



1609 



NH 

H 2 N-IL-NH- 



— ^^-N{CH 2 CH 2 CI) 2 



1610 



NH 

H 2 N— NH- 



— ^^>-N(CH 2 CH 2 CI) 2 



2 



1611 



NH 

H 2 N-U-NH- 



1 — ^^-N(CH 2 CH 2 CI) 2 3 



1612 



1613 



1614 



1615 



NH 

HoN-U-NH- 



NH 

H 2 N-H-NH- 



NH 

H 2 N-U-NH- 



NH 

H 2 N-U-NH- 




# V-N(CH 2 CH 2 CI) 2 
"CH 3 



0 



Or 



N(CH 2 CH 2 CI) 2 
OCH 3 

-^\-N(CH 2 CH 2 CI) 2 
CI 

-^^>-N{CH 2 CH 2 CI) 2 
CH 3 



16.6 HaN x H NH - > -ry 

ci 



N(CH 2 CH 2 CI) 2 



0 



0 
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Ri(CH 2 ) m CONH 



^S^^ N J^Y-CONH(CH 2 ) n R 2 



H 



Compd. No. Ri 



m 



R 2 



n 



1617 



H 2 N-iLNH- 1 — (3~N(CH 2 CH 2 CI) 2 • 0 



1618 



NH 

HoN-U-NH- 



— ^^-N(CH 2 CH 2 CI) 2 



1619 



NH 

H,N-U-NH— 



1 — <^^-N(CH 2 CH 2 CI) 2 2 



1620 



NH 

HjN-lL-NH— 



1 — ^^>-N(CH 2 CH 2 CI) 2 3 



1621 



NH 

H 2 N-JI-NH— 




N(CH 2 CH 2 CI) 2 
CH 3 



0 



1622 



NH 

HoN-lL-NH— 




^^-N(CH 2 CH 2 CI) 2 
"OCH 3 



1623 



NH 

H,N-U-NH- 




-N(CH 2 CH 2 CI) 2 



CI 



1624 



NH 

h 2 n-JLnh— 



-^J>-N{CH 2 CH 2 CI) 2 
CH 3 



0 



1625 



NH 

H 2 N-U-NH— 



f~\-N(CH 2 CH 2 CI) 2 0 




CI 
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Ri(CH 2 ) m CONH^S 



xyccr 



CONH(CH 2 ) n R 2 



H 



Compd. No. Ri 



m 



R 2 



n 



1626 



NH 

HoN-JL-NH- 



1 — ^^-N(CH 2 CH 2 CI) 2 0 



1627 



NH 

HpN-U-NH- 



— <^^-N(CH 2 CH 2 CI) 2 



1628 



NH 

H 2 N-U-NH- 



1 — ^^-N(CH 2 CH 2 CI) 2 2 



1629 H 2 N-JLNH- 1 -^-N(CH 2 CH 2 CI) 2 3 



1630 



1631 



1632 



1633 



1634 



NH 

HjjN-LnH- 



NH 
HoN-^-NH- 



NH 
H 2 N— NH- 



NH 
HjjN-N-NH- 



NH 
H,N-JL-NH- 





N(CH 2 CH 2 CI) 2 
CH 3 

f/ V-N(CH 2 CH 2 CI) 2 
"OCH 3 

-^~~V-N(CH 2 CH 2 CI) 2 
CI 

-^^-N(CH 2 CH 2 CI) 2 
CH 3 

/~^-N(CH 2 CH 2 CI) 2 



0 




0 



0 



CI 



183 



EP0 711 768 B1 



irV^c /N T^T CONH(CH2)nR2 

R,(CH 2 ) m CONH-^0 N-k^ 



Compel. No. Ri 



m 



R 2 



n 



1635 H2N _JL NH _ 1 — (^-N(CH 2 CH 2 CI) 2 0 

1636 H 2 N-1LNH- 1 — ^3>-N(CH 2 CH 2 CI) 2 1 



1637 



NH 

H,N-H-NH- 



1 — ^^-N(CH 2 CH 2 CI) 2 2 



1638 h 2N Jl nh _ 1 ^Q>-N(CH 2 CH 2 CI) 2 3 



1639 



1640 



1641 



1642 



1643 



NH 

H 2 N-H-NH- 



NH 

H 2 N-U-NH- 



NH 

HoN-U-NH- 



NH 

H,N-U-NH- 



NH 

H,N-H-NH- 



— ^3~ N ( CH 2 CH 2 C ')a 
CH 3 

— ^V-N(CH 2 CH 2 CI) 2 
OCH 3 

-^3~ N ( CH 2 CH 2 CI )2 

-£^-N(CH 2 CH 2 CI) 2 
CH 3 

— ^\-N(CH 2 CH 2 CI) 2 
CI 
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CH 3 
-N N 



Ri(CH 2 ) m CONH 



ff V_y/ N "|J^YCONH(CH 2 ) n R 2 



H 



Compd. No. 



m 



R 2 



n 



1644 



H 2 N-L 2 -h^-N(CH 2 CH 2 CI) 2 0 



1645 



NH 

H 2 N-U — 



2 — ^^-N(CH 2 CH 2 CI) 2 1 



1646 



H aN -L 2 — ^-N(CH 2 CH 2 CI) 2 2 



1647 



NH 
H ? N-K— 



2 — ^^-N(CH 2 CH 2 CI) 2 3 



1648 



1649 



1650 



1651 



1652 



NH 



H,N 



NH 

h 3 nJL_ 



NH 

HpN-H — 



NH 



HoN 



NH 

H 2 N-U— 



/^Vn(CH 2 CH 2 CI) 2 
_ CH 3 



-Q- 



N(CH 2 CH 2 CI) 2 
OCH 3 




-N(CH 2 CH 2 CI) 2 0 



CI 



f~\-N(CH 2 CH 2 CI) 2 0 




CH 3 

/~~V-N(CH 2 CH 2 CI) 2 




CI 
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Ri (CH 2 ) m CONH 



Compd. No. Rt m R2 



n 



1653 



1654 



H^Jl. 2 — ^^-N(CH 2 CH 2 CI) 2 0 



H 2 N 



JL 2 — ^-N(CH 2 CH 2 CI) 2 1 



1655 H 2 N-iJ— 2 — ^)~N(CH 2 CH 2 CI) 2 



1656 H.N-JU 2 — ^HN(CH 2 CH 2 CI) 2 



12 



1657 h 2 N-JL 2 — ^^-N(CH 2 CH 2 CI) 2 0 

CH, 



1658 h 2 nJL- 2 — <Q-N(CH 2 CH 2 CI) 2 0 

OCH 3 

1659 HaN-L 2 — <Q-N(CH 2 CH 2 CI) 2 ■ 0 

CI 



1660 h 2 N-S- 2 -H0>-N<CH 2 CH 2 CI) 2 0 

CH 3 



1661 H 2 N-JJ- 2 — <Q>-N<CH 2 CH 2 CI) 2 0 

CI 
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Ri(CH 2 ) m CONH H 



X^ _</N X3~ CONH(CH2)nR2 



Compd. No. Ri • m R 2 n 



1662 



1663 



1665 



1668 



H 2 n-L 2 — ^-N(CH 2 CH 2 CI) 2 0 

HgN T 2 — <^-N(CH 2 CH 2 CI) 2 1 



1664 h 2 N-L 2 -H^-N(CH 2 CH 2 CI) 2 2 



HgN ff H 2 — ^-N(CH 2 CH 2 CI) 2 3 



1666 ! | gN l! H 2 — Q~N(CH 2 CH 2 CI) 2 o 

CH 3 



H 2 N 




1667 HaN-JL- 2 — ^-N(CH 2 CH 2 CI) 2 0 



OCH 3 

j| H 2 — <f^~V-N(CH 2 CH 2 CI) 2 0 




CI 



1669 h 2 N-!L- 2 ~ £3-N(CH 2 CH 2 CI) 2 0 

CH 3 



1670 h 2 N— 2 — 0-N(CH 2 CH 2 CI) 2 0 

CI 
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|j^y^ N jf^r-CONH(CH 2 ) n R 2 
R 1 (CH 2 ) m CONH'^0 



Compd. No. Ri m R2 



1673 



1674 



1677 h 2 nJL- 2 — ^^-N(CH 2 CH 2 CI) 2 0 

" CI 




n 



1671 HgN (| H 2 — ^J^-N(CH 2 CH 2 CI) 2 

1672 H 2 N-L 2 — ^^-N(CH 2 CH 2 CI) 2 



HzN T 2 — ^-N(CH 2 CH 2 CI) 2 2 

H2N _L 2 — ^-N(CH 2 CH 2 CI) 2 3 



1675 H 2 N-L 2 — ^Vn(CH 2 CH 2 CI) 2 0 

CH 3 

<«6 HsN T 2 -Q. 



N(CH 2 CH 2 CI) 2 0 
OCH, 



1678 H 2 N-L 2 — ^-N(CH 2 CH 2 CI) 2 0 

CH 3 

1679 H 2 N-JL- 2 — 0-N(CH 2 CH 2 CI) 2 0 

CI 
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CH 3 
-N hi. 



R,(CH2) m C0NH^N N"^^ 



Compd. No. Ri m R 2 



n 



1680 



1681 



1683 



H 3 C-I"- 2 — <£]^-N(CH 2 CH 2 CI) 2 0 



CH 3 
H 3 C-S + - 



1682 H 3 C-<^- 2 -^^-N(CH 2 CH 2 CI) 2 2 



9 H 3 
H 3 C-S + - 



2 — ^^>-N(CH 2 CH 2 CI) 2 1 



2 — ^^-N(CH 2 CH 2 CI) 2 3 



1684 H 3 C-I* H - 2 >-N(CH 2 CH 2 CI) 2 0 



-Q-N( 

CH3 



1685 H 3 C-1"- 2 -^-N(CH 2 CH 2 CI) 2 0 

OCH3 

1686 H 3 C-s"- 2 — Q-N(CH 2 CH 2 CI) 2 0 

CI 

1687 2 — £j)-N(CH 2 CH 2 CI) 2 0 

CH 3 

1688 H 3 C-t+- 2 — {j^-N(CH 2 CH 2 Cl) 2 0 

CI 
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R,(CH 2 ) m CONH 

H 



JQ^/ N X3~CONH(CH 2 ) n F 



Compd. No. R, m r 2 



1689 



1690 



1691 



1692 



H 3 C-t*- 2 — ^>-N(CH 2 CH 2 CI) 2 

H 3 C-t*- 2 — ^-N(CH 2 CH 2 CI) 2 



H 3 C-S*- 2 — <^^-N(CH 2 CH 2 CI) 2 

H 3 C-^ H - 2 — (3-N(CH 2 CH 2 CI) 2 



1693 H 3 C-S + - 2 — <^3- N ( CH 2CH 2 CI) 2 

CH 3 

1694 H3C _9H_3 2 -£y N (CH 2 CH 2 C.) 2 

OCH 3 

1695 u ^ J" 3 2 



H 3 C-S*- 2 — TJ-N(CH 2 CH 2 CI) 2 

1696 H3C _? + H _ 3 2 -hQkn(CH 2 CH 2 CI) 2 



CH 



1697 u ^ 2" 3 2 — /"^ 



H 3 C-S*- 2 _^_^_ N( CH 2 CH 2 CI) 2 

ci y 
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|^y^/ N Y^pCONH(CH 2 ) n R 2 
FWCHaUCONH^S [|V 



Compd. No. R, m R 2 



1698 



1699 



1700 



1701 



1704 



1705 



H 3 c-S+ H - 2 -^Q>-N(CH 2 CH 2 CI) 2 0 



CH 3 
H 3 C-S+- 



H 3 C-§"- 2 — Q>-N(CH 2 CH 2 CI) 2 2 



CH 3 
H 3 C-S+- 



H 3 C-S*- 



2 — <^^>-N(CH 2 CH 2 CI) 2 1 



2 -H^^N(CH 2 CH 2 CI) 2 3 



1702 U ,S 2 — <f~\-N(CH 2 CH 2 CI) 2 0 




CH 



3 



1703 H 3 C-l*- 2 — ^VN(CH 2 CH 2 CI) 2 0 

OCH 3 . 



H3C _^ H _ 3 2 — <TVn(CH 2 CH 2 CI) 2 0 




CI 



H 3 C-I* H - 2 -^~V N (CH 2 CH 2 CI) 2 0 




CH 



n 3 



1706 H3C-I"- 2 -fJ>-N(CH 2 CH 2 CI) 2 0 

CI 
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R,(CH 2 ) m CONH^-0 H-K^ 



Compd. No, Ri m R 2 



1707 



1708 



1709 



CH 3 r- ^ 

H 3 C-S+- 2 — ^JJ-N(CH 2 CH 2 CI) 2 

H 3 C-^ H - 2 — ^^-N(CH 2 CH 2 CI) 2 

H3C-S+- 2 — (VN(CH 2 CH 2 CI) 2 



1710 H 3 C-I"- 2 —<Q>_ N(C h 2 ch 2 CI) 2 



CH 

1711 H 3 C-S*- 2 — f_)-N(CH 2 CH 2 CI) 2 

l 3 




CH 



1712 H 3 C-^ H - 2 — Q-N(CH 2 CH 2 CI) 2 

OCH 3 

1713 H 3 C-S?- 2 — Q-N(CH 2 CH 2 CI) 2 

CI 

1714 H 3 C-^ H - 2 ™Q_ N(C H 2 CH 2 CI) 2 

CH 3 

1715 H 3 C-^ H - 2 — f^-N(CH 2 CH 2 CI) 2 

CI 
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CH 3 
-N N- 



f ,)^/ N jr^pCONH(CH 2 ) n R 2 
Ri(CH 2 ) m CONH^ N/ 

H 



Compd. No. Ri m R2 



1716 



1717 



1718 



1719 



GH3 

H 3 C-N + - 2 — <f~V-N(CH 2 CH 2 CI)2 0 



CH 3 
CH 3 

CH 3 



H 3 C-N»- 2 — f~ Vn(CH 2 CH 2 CI) 2 1 

CH 3 



CH3 , v 

H 3 C-N*- 2 — ^ 2-N(CH 2 CH 2 CI) 2 2 

CH 3 



CH3 y < 

H 3 C-N + - 2 — ? y-N(CH 2 CH 2 CI) 2 3 

CH 3 X = / 



1720 H 3 c-r?- 2 — <f Vn(Ch 2 ch 2 ci) 2 0 



CH 



3 



CH 



'3 



CH 



3 



CH 



3 



CH. 



'3 




CH 3 



CH3 r— \ 

1721 H 3 C-N*- 2 — ^3-N(CH 2 CH 2 CI) 2 0 



OCH 3 



CH 3 

1722 H 3 C-N + - 2 — ( Vn(CH 2 CH 2 CI) 2 0 




CI 



CH3 

1723 H 3 C-N*- 2 — f _Vn(CH 2 CH 2 CI) 2 0 



CH 3 



1724 H 3 C-lV- 2 — ^V-N(CH 2 CH 2 CI) 2 0 




CI 
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(/ N TI^Y C0NH ( CH 2>« R 2 



R,(CH 2 ) m CONH™ 



Compd. No. Ri m R2 



n 



1725 



1726 



1727 



1728 



CH 3 . — . 
H 3 C-N*- 2 — \ y-N(CH 2 CH 2 CI)2 0 

CH 3 X = / 



H 3 C-N + - 2 — ^^-N(CH 2 CH 2 CI) 2 1 



CH 3 
CH 3 



H 3 C-N + - 2 — {~ \-N(CH 2 CH 2 CI) 2 2 

CH 3 



H 3 C-N*- 2 — V-N(CH 2 CH 2 CI) 2 3 

CH 3 



1729 H 3 C-N*- 2 — ^~\-N(CH 2 CH 2 CI) 2 0 

CH 3 

CH, 



9 H 3 

1730 H 3 C-N+- 2 • — ( _VN(CH 2 CH 2 CI) 2 0 



CH 3 



CH3 r ^ 

1732 H 3 C-N*- 2 — ( \-N(CH 2 CH 2 CI) 2 0 




OCH. 



3 



CH 3 

1731 H 3 C-N*- 2 — ( V-N(CH 2 CH 2 CI) 2 0 

CH 3 




CI 



CH 

1733 H 3 C-N*- 2 — / V-N(CH 2 CH 2 CI) 2 0 

CH 3 " — ' 




CI 
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^ N T^V CONH(CH2) " R2 



Compd. No. Ri m R2 



1734 



1735 



1736 



1737 



CH 3 



CH 



CH 3 



CH 3 



CH 



3 



9H3 



CH; 



3 



1739 H 3 C-N + - 2 — <f \-N(CH 2 CH 2 CI) 2 0 

CH 3 



OCH 



3 




CI 



1741 H 3 C-N*- 2 — ( Vn(CH 2 CH 2 CI) 2 0 

CH 3 



CH 3 



n 



CH 3 . y— . 

H 3 C-N + - 2 — f \-N(CH 2 CH 2 CI) 2 0 



3 ft — 

H 3 C-N*- 2 — f \-N(CH 2 CH 2 CI) 2 1 

CH 3 N=/ 

CH 3 , — * 

H 3 C-N+- 2 — f VN(CH 2 CH 2 CI) 2 2 
CH 3 X =^ / 

H 3 C-N*- 2 — f VN(CH 2 CH 2 CI) 2 3 



1738 H 3 C-§"- 2 — (_VN(CH 2 CH 2 CI) 2 0 



CH 3 . , 

1740 H 3 C-N + - 2 — <f \-N(CH 2 CH 2 CI) 2 0 



CH3 

1742 HjC-N*- 2 — /"VnICHsCHjCIIj 0 

6h > c, W 
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rv^ /N jf^ CONH(CH2>nRa 



Corapd. No. R i m R2 



1743 



1744 



1745 



1746 



H 3 C-N*- 2 — ^^-N(CH 2 CH 2 CI) 2 0 

C H3 w w 



H 3 C-N*- 2 — - /~~V-N(CH 2 CH 2 CI) 2 1 



CH 3 
CH, 



V/rl3 * v 

H 3 C-N + - 2 — f y-N(CH 2 CH 2 CI) 2 2 

CH 3 X = / 



CH3 y . 

H 3 C-N+- 2 — /y-N(CH 2 CH 2 CI) 2 3 

CH3 



CH 3 

1747 H 3 C-N+- ' 2 — / Vn(CH 2 CH 2 CI) 2 0 



CH 3 



CH 3 



CH 



'3 



CH 



3 




CH 



3 



CH 3 

1748 H 3 C-N + - 2 — i \-N(CH 2 CH 2 CI) 2 • 0 



OCH; 



3 



CH 3 

1749 H 3 C-N*- 2 — <f y-N(CH 2 CH 2 CI) 2 0 



CI 



CH 3 * ■ v 

1750 H 3 C-N*- 2 — ( VN(CH 2 CH 2 CI) 2 0 

CH 3 >= / 

CH 3 

CH 3 

1751 H 3 C-N + - 2 — ( VN(CH 2 CH 2 CI) 2 0 




CI 
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Ri(CH 2 ) m CONH 



CH 3 

j^_^ N j[^pCONH{CH 2 ) n R 2 
H 



Compd. No. 



Ri 



m 



R 2 



n 



NH y—. 

1752 CH 3 CH 2 CH 2 CONH-U-N- 2 — ^J>-N(CH 2 CH 2 CI) 2 0 



NH 

1753 CH 3 CH 2 CH 2 CONH-H-N— 2 — ^J-N(CH 2 CH 2 CI) 2 3 



NH 

1754 CH 3 CH 2 CH 2 CONH-U-N— 2 

H 



NH 

1755 CH 3 CH 2 CH 2 CONH— IL-N- 

H 



fV-N(CH 2 CH 2 CI) 2 0 
CH 3 

<f~~ V- N(CH 2 CH 2 Ci) 2 0 
CI 



NH 

1756 CH 3 CH 2 CH 2 CONH-U-N- 2 



NH 

1757 ' CH 3 CH 2 CH 2 CONH-U-N- 2 



NH 

1758 CHoCHoCHo CONH-U-N- o 

H 



NH 

n59 CH 3 CH 2 CH 2 CONH-"-N- 2 




^V-N(CH 2 CH 2 CI) 2 0 
"OCH 3 

9 ^-N(CH 2 CH 2 CI) 2 0 
CF 3 

-/3 _ N(CH 2 CH 2 CI) 2 0 
CH 3 




fx 




-N(CH 2 CH 2 CI) 2 0 



CI 
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CH 3 



Ri(CH 2 ) m CONH 



H 



Compd. No. 



Ri 



m 



R 2 



n 



1760 



NH 

CHaCONH-U-N- 
H 



2. — -^^-N(CH 2 CH 2 CI) 2 0 



1761 



NH 

CHUCONH— 

H 



2 — <^^-N(CH 2 CH 2 CI) 2 3 



1762 



1763 



1764 



1765 



1766 



1767 



NH 

CH3CONH— K-N- 
H 



NH 

CH 3 CONH-U-N- 
H 



NH 

CH3CONH— H— N 
H 



- 2 



NH 

CH3CONH-U-N 
H 



- 2 



NH 

CH3CONH— N 
H 



2 



NH 

CHgCONH-^-N 



- 2 



fV-N(CH 2 CH 2 CI) 2 0 
CH 3 

/"^-NtCHzCHaCOa 0 
CI 

/ ^V-N(CH 2 CH 2 CI) 2 0 
DCH 3 




N(CH 2 CH 2 CI) 2 0 
CF 3 

-/j^-N(CH 2 CH 2 CI) 2 0 
CH 3 

4 V_N(CH 2 CH 2 CI) 2 0 




CI 
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CH 3 



Ri(CH 2 ) m CONH 



H 



CONH(CH 2 )„R 2 



Compd. No. Ri 



m 



R 2 



n 



1768 



NH 

CH,NH-U— 



3 — ^j^-N(CH 2 CH 2 CI) 2 0 



1769 



NH 

CH,NH-U— 



3 — ^^-N(CH 2 CH 2 CI) 2 3 



1770 



1771 



NH 

CH 3 NH-U— 



NH 

CH,NH-U— 




^V-N(CH 2 CH 2 CI) 2 0 
CH 3 

<f~V-N(CH 2 CH 2 CI) 2 0 
CI 



1772 



1773 



NH 

CH3NH-U— 



NH 
CH 3 NH— 



P % 




N(CH 2 CH 2 CI) 2 
CF 3 



V \ 




•N(CH 2 CH 2 CI) 2 0 



CN 



1774 



1775 



NH 

CH,NH-U— 



NH 

CHaNH-H— 




H 3 C 



v X 




-N(CH 2 CH 2 CI) 2 0 



-N(CH 2 CH 2 CI) 2 0 



CI 
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CH 3 

N -N-^^_ CONH(CH2)nR2 



B.tCH^CONH-^ 



10 



15 



20 



Compd. No. R i 



1777 HN N— 



m 



R 2 



n 



1776 H KZ/ N "" 2 — Q>-N(CH 2 CH 2 CI) 2 0 



2 — <^^>— N(CH 2 CH 2 CI) 2 3 



25 



30 



35 



40 



45 



50 



1778 HN N— 



1779 HN N — 



1780 HN N — 



178 1 HN N— 



1782 HN N — 



1 783 HN N- 



-^_J^-N(CH 2 CH 2 Cl) 2 0 
CH 3 

f~~VN(CH 2 CH 2 CI) 2 0 




CI 




7/ A-N(CH 2 CH 2 CI) 2 0 
CH 3 

# V-N(CH 2 CH 2 CI) 2 0 
CF 3 





-N(CH 2 CH 2 CI) 2 o 



CN 

<f~~\-N(CH 2 CH 2 CI) 2 0 
CI 



55 
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CH 3 
-N N 



R,(CH 2 ) m CONH^-' 



CONH(CH 2 ) n R 2 

H 



Compd. No. Ri m R2 



n 



1784 HIsTjM- 3 — QhN(CH 2 CH 2 CI) 2 0 

1785 Hf/^N- 3 — <^^-N(CH 2 CH 2 CI) 2 3 

1786 Hf/^JM- 3 — ^3-N(CH 2 CH 2 CI) 2 0 

CH 3 



1787 HN^N- 3 -^Q>-N(CH 2 CH 2 CI) 2 0 

1788 Hf/^Yl- 3 — <Q-N{CH 2 CH 2 CI) 2 0 

CH 3 

1789 HIsTjN- 3 — ^3~N(CH 2 CH 2 CI) 2 0 

CF 3 

1790 HN^\- 3 — ^3-N(CH 2 CH 2 Cl) 2 0 

CN 

1791 HN Yl— 3 — Q-N(CH 2 CH 2 CI) 2 0 

~~ CI 
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10 



15 



20 



25 



30 



CH 3 



jf l \^/ N ]^ 5 VCONH(CH 2 ) n R 2 
Ri(CHs) m CONH^ / fl J V^ 



Compd. No. Ri m R 2 



n 



45 



50 



55 



1792 



1793 



1795 



1798 



1799 



(3 N ~ 1 — ^^-N(CH 2 CH 2 CI) 2 0 

^^N- 1 — <^^-N(CH 2 CH 2 CI) 2 3 



1794 C N ~ 1 — Q>~N(CH 2 CH 2 CI) 2 0 



CH 



3 



(_J*— 1 — ^3-N(CH 2 CH 2 CI) 2 0 



CI 



35 1796 < C^ N ~ 1 -^23~ N(CH 2 CH 2 C, )2 0 



CH; 



3 



1797 0 N ~ 1 -^0-N(CH 2 CH 2 CI) 2 0 

CF 3 



C N ~ 1 -^Q>-N(CH 2 CH 2 CI) 2 o 

CN 

(^J*- 1 — -<^Y-N(CH 2 CH 2 Cl) 2 0 



CI 
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CH 3 
.N N. 



CONH(CH 2 )„R 2 



JQ-OO" 



Compd. No. Ri m R 2 



1800 



1802 



1803 



1804 



1805 



1806 



1807 



(^J*- 2 — <^^-N(CH 2 CH 2 CI) 2 0 



1801 {Z/ N_ 2 — ^^-N(CH 2 CH 2 Cl) 2 3 



(^J*- 2 — ^\-N(CH 2 CH 2 CI) 2 0 



CH. 



3 



^^N- 2 — <^^-N(CH 2 CH 2 CI) 2 0 



CI 



<^N- 2 — ^3-N(CH 2 CH 2 CI) 2 0 



CH 



3 



2 — ^3-N(CH 2 CH 2 CI) 2 0 



CF 



3 



(3 N ~ 2 — ^^-N(CH 2 CH 2 CI) 2 o 



CN 



(^\- 2 — (^3~N(CH 2 CH 2 CI) 2 0 



CI 
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CH 3 
-N N. 



£V^ N j^VCONH(CH 2 ) n R 2 
R 1 (CH 2 ) m CONH- J ^ / ^N'^ 



Compd. No, Ri m R2 n 



1808 



1809 



1810 



1811 



1812 



1813 



1814 



1815 



(^Ji— 3 — <^^-N(CH 2 CH 2 Cl) 2 0 

(^Ji- 3 — ^^-N(CH 2 CH 2 CI) 2 3 



3 — ^^~N(CH 2 CH 2 CI) 2 0 



CH 



3 



(^N- 3 — (^^-N(CH 2 CH 2 CI) 2 0 



CI 



<^N- 3 — <^3~N(CH 2 CH 2 CI) 2 0 

CH 3 

(^Ji- 3 — ^^-N(CH 2 CH 2 CI) 2 0 

CF 3 

(~y~ 3 — <£3-N(CH 2 CH 2 CI) 2 0 



CN 



(^Ji- 3 — ^3-N(CH 2 CH 2 Ci) 2 0 



CI 
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R,(CH 2 ) m CONH-^ N-^v^ 



CH 3 

N N jj^p CONH(CH2)nR2 
H 



Compd. No. Ri m R2 n_ 

1816 HN 0~~ 1 — Q>-N(CH 2 CH 2 CI) 2 0 

1817 HN 0~ 1 — ^^-N(CH 2 CH 2 CI) 2 3 

1818 HN 0~ 1 — /^~N(CH 2 CH 2 CI) 2 0 

CH 3 

1819 H \^}~ 1 — /^-N(CH 2 CH 2 CI) 2 0 



1820 HN 



CI 



1 — ^Q>-N(CH 2 CH 2 CI) 2 0 



CH; 



3 



1821 HN ^y~~ 1 — ^3-N(CH 2 CH 2 CI) 2 0 

CF 3 

1822 HN 0~" 1 — (Q-N(CH 2 CH 2 CI) 2 0 



CN 



1823 m ^y~ 1 — ^3-N(CH 2 CH 2 CI) 2 0 



CI 
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CH 3 
-N N- 



CONH(CH 2 )„R 2 



Ri(CH 2 ) m CONH' J ^~^[J'^^ 



Compd. No. Rt m R 2 



n 



1824 H KZ) _ 2 — (Q>-N{CH 2 CH 2 CI) 2 0 

1825 2 — (Q>-N(CH 2 CH 2 CI) 2 3 



1826 HN d)~ 2 — (Q>-N(CH 2 CH 2 CI) 2 0 



CH 



3 



1827 HN C^~" 2 — /^~N(CH 2 CH 2 CI) 2 0 



CI 

1828 H \y~~ 2 -hQ-N(CH 2 CH 2 CI) 2 0 

"""" CH 3 

1829 Ht \^y~~ 2 — (Q>-N(CH 2 CH2CI) 2 0 

CF 3 

1830 Hl (^)~ 2 — ^3-N(CH 2 CH 2 Ci) 2 o 



CN 



1831 HN 0~ 2 — ^3~N(CH 2 CH 2 CI) 2 0 



CI 
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CH 3 

jf N W/ N jj^yCONH(CH 2 ) n R 2 
R l (CH 2 ) m CONH^ r "^N J ^ 



Compd. No. Ri m R2 



n 



1832 HN C3~" 3 — <^-N(CH 2 CH 2 CI) 2 0 

1833 HN 0 > ~~ 3 — <^^-N(CH 2 CH 2 CI) 2 3 



1834 H( V3~ 3 — Q>-N(CH 2 CH 2 CI) 2 0 



CH 



3 



1835 Ht \^)~ 3 — <Q>-N(CH 2 CH 2 CI) 2 0 



CI 



1836 HI \D~~ 3 — <Q>-N(CH 2 CH 2 CI) 2 0 



CH 



3 



1837 3 — ^3-N(CH 2 CH 2 CI) 2 0 



CF : 



3 



1838 Ht \Z)~ 3 — Q^-N(CH 2 CH 2 CI) 2 0 



CN 



1839 H(v O~ 3 — ^3~N(CH 2 CH 2 CI) 2 0 



CI 
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CH 3 
-N N 



Ri(CH a ) fB CONH^"^* 1 ""'^^ 



CONH(CH 2 ) n R 2 

H 



Compd. No. Ri m ^2 n_ 

1840 CH 3 N^>— 1 — ^^-N(CH 2 CH 2 CI) 2 0 



1841 



1844 



1845 



1846 



CH3N 0~~ 1 -H^^-N(CH 2 CH 2 CI) 2 3 



1842 CH 3 nT^>— 1 _^Q_ N(C H 2 CH 2 CI) 2 0 

CH 3 

1843 CH 3 N^)— 1 -hQ>-N(CH 2 CH 2 CI) 2 0 

CI 



CH 3 N^>— 1 _^Q>_ N (CH 2 CH 2 CI) 2 0 

CH 3 

CH 3 nT^)— 1 — ^Vn(CH 2 CH 2 CI) 2 0 

CF 3 

CH 3 f/^>— j — <^3-N(CH 2 CH 2 CI) 2 0 



CN 



1847 CH 3 N^>— 1 — <Q-N(CH 2 CH 2 CI) 2 0 

CI 
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CH 3 

N N^^-_ CO NH(CH 2 ) n R 2 



R 1 (CH 2 ) m CONH^^[j'^ 



Compd. No. Ri m R2 

1848 CH 3 l/^>— 2 — ^^-N(CH 2 CH 2 CI) 2 0 



1849 



CH 3 f/^>— 2 — ^^>-N(CH 2 CH 2 CI) 2 3 



1850 CH 3 f/^>— 2 — <£j^-N(CH 2 CH 2 CI) 2 0 

CH 3 



1851 CH 3 N^)— 2 -hQ-N(CH 2 CH 2 CI) 2 0 



N(CH 2 CH 2 CI) 2 0 
CH 3 



CI 



1852 CH 3 f/^>— 2 — 



1853 CH 3 N^>— 2 — <^-N(CH 2 CH 2 CI) 2 0 

CF 3 

1854 CH 3 N^— 2 — <Q-N(CH 2 CH 2 CI) 2 0 

CN 

1855 C H 3 nT^>— 2 _<^_N(CH 2 CH 2 CI) 2 0 



CI 
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15 



20 



25 



30 



CH 3 



fV/]fV CONH(CH 2>» R 2 



10 Compd. No, Rj m Rg „ 

1856 CH 3 N^>— 3 — ^-N(CH 2 CH 2 CI) 2 0 



1857 CH 3 f/^>— 3 — <Q>-N(CH 2 CH 2 CI) 2 3 

1858 CH 3 l/^_ 3 — (Q)-N(CH 2 CH 2 CI) 2 0 



CH 



3 



1859 CH 3 N^>— 3 — <f^N(CH 2 CH 2 CI) 2 0 

CI 

35 1860 CH 3 f/^)— 3 — <Q>-N(CH 2 CH 2 CI) 2 o 

CH 3 

io 1861 CH 3 r/^>— 3 — ^3-N(CH 2 ch 2 ci) 2 o 

CF 3 

45 1862 CH 3 N^— 3 ^Q-N(CH 2 CH 2 CI) 2 q 



so 



55 



CN 



1863 CH 3 N^— 3 — <£3-N(CH 2 CH 2 CI) 2 0 

CI 
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CH 3 

N N-^-^ C ONH(CH 2 ) n R 2 



H 



Compd. No. Ri m R2 n 



1864 



1865 



1866 



1867 



1869 



1870 



CH 3 
CH 3 



1 — ^^-N(CH 2 CH 2 CI) 2 0 
ytf^— 1 —^^-N(CH 2 CH 2 CI) 2 3 



CH 3 
CH 



CH 3 -^ N \— ) — 1 — /^-N(CH 2 CH 2 CI) 2 0 

CH 3 

CH 3 ^,/~~^ — 1 — ^^-N(CH 2 CH 2 CI) 2 0 

CI 



1868 CH 3^N^>— 1 — <^3--N(CH 2 CH 2 Cl) 2 0 

^~ - CH 3 



°CHp N \^}~ 1 — (Q-N(CH 2 CH 2 CI) 2 0 

CF 3 

CHp ;N 0~" 1 -HQh-N{CH 2 CH 2 CI) 2 o 

CN 



1871 cHp*0~~ 1 — <Q-N(CH 2 CH 2 CI) 2 0 



CI 
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Ri(CH 2 ) m CONH 



CH 3 

j^ > __ < / N J^pCONH(CH 2 ) n R 2 
H 



Compd. No. Ri m R 2 n 



1872 



1873 



1874 



1877 



1878 



ChP N 0"~ 2 — (Q)-N(CH 2 CH 2 CI) 2 0 



CH 3 
CH 



ytf^y— 2 __^^_N(CH 2 CH 2 CI) 2 3 



CH 3 
CH 



CH 3 ^ +N 0~ 2 — Q-N(CH 2 CH 2 CI) 2 0 

CH 3 

1875 CH 3 ^ N C3~" 2 — <^-N(CH 2 CH 2 CI) 2 0 



CI 



N(CH 2 CH 2 CI) 2 0 
CH 3 



^TN^)— 2 — ^3~N(CH 2 CH 2 CI) 2 0 

CF 3 



CHp N \Z)~ 2 -^Q>-N(CH 2 CH 2 CI) 2 o 



CN 



1879 gJ]3- +N ^)— 2 — ^\-N(CH 2 CH 2 CI) 2 0 

CI 
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CH 3 



Ri(CH a ) m CONH' J ^|j Js ^ 



Compd. No. Ri m R2 



n 



1880 



1882 



1884 



1885 



1886 



CH 3 - 



3 — £^-N(CH 2 CH 2 CI) 2 0 



1881 ^"^V^" - 3 — ^^-N(CH 2 CH 2 CI) 2 3 



CH 3 
CH 3 



^N^> — 3 — /^>-N(CH 2 CH 2 CI) 2 0 



CH- 
CH 



CH 3 
CH 



CH 2 
CH 3 



CH 



3 



1883 CH 3 ^ N \Z) — 3 -H^>-N(CH 2 CH 2 CI) 2 0 



CI 



i-*f/^_ 3 — ^3-N(CH 2 CH 2 CI) 2 0 



CH 



3 



^f/^>— 3 — <Q>-N(CH 2 CH 2 CI) 2 0 



CF : 



3 



3 -H^\-N(CH 2 CH 2 CI) 2 o 



CN 



1887 CH 3 ^ +N CI)~ 3 — Q-N(CH 2 CH 2 CI) 2 0 



CI 
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CH 3 



Ri(CH 2 ) m CONH 



H 



CONH(CH 2 ) n R 2 



10 Compd. No. Ri 



15 



20 



1888 



1889 



m 



R 2 



n 



CH 3 -S- 3 _^^_ N (ch 2 CH 2 CI)2 0 



CH 3 -S- 3 — ^^N(CH 2 CH 2 C1) 2 3 



25 



30 



35 



40 



45 



50 



1890 



1891 



1892 



1893 



1894 



1895 



CH 3 -S- 



CH 3 -S- 



CH 3 -S- 



CH 3 -S- 



CH 3 -S- 



CH 3 -S- 



-^y-N(CH 2 CH 2 CI) 2 0 
CH 3 

f~^-N(CH 2 CH 2 CI) 2 0 




CI 




/^-N(CH 2 CH 2 CI) 2 0 
CH 3 

# V-N(CH 2 CH 2 CI) 2 0 
CF 3 





-N(CH 2 CH 2 CI) 2 o 



CN 

N(CH 2 CH 2 C1) 2 0 

'CI 




55 
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CH 3 
-N N 



Ri(CH 2 ) m CONH 



J^^ N jJ^f-CONH(CH 2 ) n R a 



H 



10 



15 



Compd. No. 



m 



R 2 



n 



1896 CH 3 -S- 4 — <^^N(CH 2 CH 2 CI) 2 0 



20 



1897 



CH 3 -S- 4 — ^^N(CH 2 CH 2 CI) 2 3 



25 



30 



1898 



1899 



CH 3 -S- 



CH 3 -S— 



^^)-N(CH 2 CH 2 CI) 2 0 
CH 3 

f^V-N(CH 2 CH 2 CI) 2 0 




CI 



35 



AO 



45 



50 



55 



1900 



1901 



1903 



CH 3 -S- 



CH 3 -S- 



1902 CH 3 -S- 



CH 3 rS- 




-N(CH 2 CH 2 CI) 2 0 
CH 3 

— /~\-N(CH 2 CH 2 CI) 2 0 
CF 3 

— ^\-N(CH 2 CH 2 CI) 2 0 
CN 

^"V-NtCHjjCHjjCI);, 0 
CI 




215 



EP0 711 768 B1 

CH 3 

N. .N^^_ CONH(CH 2 ) n R 2 



Ri(CH 2 ) m CONH'^ / 



H 



Compd. No. Ri m R 2 n 



1904 



1905 



CH 3 -S- 1 — ^^-N(CH 2 CH 2 CI) 2 0 

CH 3 -S- 1 — ^^-N(CH 2 CH 2 CI) 2 3 



1906 CH 3 -S- 1 __^^_N(CH 2 CH 2 CI) 2 0 

CH 3 

1907 CH 3 -S- 1 — (Q-N(CH 2 CH 2 CI) 2 0 

CI 

1908 CH 3 -S- 1 — Q)-N(CH 2 CH 2 Ci) 2 0 

CH 3 

1909 CH 3 -S- 1 — £3~N(CH 2 CH 2 CI) 2 0 

CF 3 

1910 CH 3 -S- ! — <Q>-N(CH 2 CH 2 CI) 2 . o 

CN 

1911 CH 3 -S- 1 — <^^-N(CH 2 CH 2 CI) 2 0 

CI 
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CH 3 
-N N. 



jf^^/jr^VCONH(CH 2 ) n R 2 
R,(CH 2 ) m CONH' X -^^N Js ^ 



Compd. No. Ri m R2 



1912 



1913 



CH 3 



CH 3 -S + - 4 — ^^-N(CH 2 CH 2 CI) 2 0 



CH 3 



CH 3 -S+- 4 — <^^>-N(CH 2 CH 2 CI) 2 3 



CH 3 

1914 CH 3 -S*- . 4 — ( ^N(CH 2 CH 2 CI) 2 0 




CH 



3 



CH 3 

1915 CH 3 -S*- 4 — ( Vn(CH 2 CH 2 CI) 2 0 




CI 
CH 3 

1916 CH 3 -S+- 4 — £3-N(CH 2 CH 2 CI) 2 . 0 

CH 3 

CH 3 

1917 CH 3 -S + - 4 —{ VN(CH 2 CH 2 CI) 2 0 




CF 3 



CH 3 _ 

1918 CH 3 -S+- 4 — ^ = J- N ( CH 2 CH 2 C| )2 0 

CN 

CH3 

1919 CH 3 -S+- 4 -H^-N(CH 2 CH 2 CI) 2 0 



CI 
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CH 3 
M N 



Ri(CH 2 ) m CONH 



jQ^/ N J^pCONH{CH 2 ) n R 2 
H 



Compd. No. Ri 



m 



R 2 



n 



CH 3 

1920 CH 3 CH 2 -S*- 



2 — ^^-N(CH 2 CH 2 CI) 2 0 



1921 



CH 3 

CH 3 CH 2 -S+- 



2 — <^^-N(CH 2 CH 2 CI) 2 3 



CH 3 

1922 CH 3 CH 2 -S + - 



CH 3 

1923 CH 3 CH 2 -S + - 



1924 



1927 



CH 3 

CH 3 CH 2 -S + - 



9H 3 



1925 CH 3 CH 2 -S+- 



CH 3 

1926 CH 3 CH 2 -S*- 



CH 3 

CH 3 CH 2 -S*- 




^^V-N(CH 2 CH 2 CI) 2 0 
C'H 3 



7 \ 




CI 




-N(CH 2 CH 2 CI) 2 0 



-N(CH 2 CH 2 CI) 2 0 



CH 3 




N(CH 2 CH 2 CI) 2 0 
CF 3 




-N(CH 2 CH 2 CI) 2 o 



CN 

^~^-N(CH 2 CH 2 CI) 2 0 
CI 
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jcKCt 



Ri(CH 2 ) m CONH 



CONH(CH 2 ) n R 2 



H 



Compel. No. R 



m 



R 2 



n 



J5 



20 



25 



1928 



1929 



1930 



CH 3 
CH 3 -S + - 



CH 3 
CH 3 -S + - 



■ CH 3 
CH 3 -S + - 



2 — ^^-N(CH 2 CH 2 Cl)2 0 

2 — <^^>-N{CH 2 CH 2 CI)2 3 

2 — <£^-N(CH 2 CH 2 CI) 2 0 
CH 3 



30 



1931 



CH 3 
CH 3 -S*- 




-N(CH 2 CH 2 CI) 2 0 



CI 



35 



40 



45 



50 



1932 



1933 



1934 



CH 3 
CH 3 -S*- 



CH 3 
CH 3 -S + - 



CH a 
CH 3 -S + - 



CH 3 

1935 CH 3 -S+- 




/^-N(CH 2 CH 2 CI) 2 0 
'CH 3 

# V-N(CH 2 CH 2 CI) 2 0 
CF 3 





-N(CH 2 CH 2 CI) 2 o 



CN 

/~\-N(CH 2 CH 2 CI) 2 0 
CI 



55 
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H 

R l( CH 2)m CONH-^ 



CONH(CH 2 ) n R 2 



Compd. No. R i 



m 



R 2 



n 



1936 



NH 
H 2 N— N- 
H 



1 — ^^-N(CH 2 CH 2 CI) 2 0 



1937 



NH 
H 



1 — ^^>-N(CH 2 CH 2 CI) 2 3 



1938 



1939 



1940 



1941 



1942 



NH 
H 2 N-J-N- 
H 



NH 
H 2 N-U-N- 
H 



NH 

H 2 N-li-N- 
H 



NH 

HaN-JJ-N- 
H 



NH 

H 2 N-U-N- 
H 



-<^\-N(CH 2 CH 2 CI) 2 0 
CH 3 

f~\-N(CH 2 CH 2 CI) 2 0 




CI 




^V-N(CH 2 CH 2 CI) 2 0 
CH 3 




N(CH 2 CH 2 CI) 2 0 
CF 3 




-N(CH 2 CH 2 CI) 2 o 



CN 



1943 



NH 

HaN-iL-N- 
H 




<f\— N(CH 2 CH 2 CI) 2 0 
CI 
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CH 3 



CONH(CH 2 ) n R 2 



R,(CH 2 ) m CONH^^ _ ^N'^^ 



Compd. No. Ri m R 2 



1944 



1945 



1946 



1947 



1948 



1949 



1950 



1951 



n 



^} — 1 — <^^-N(CH 2 CH 2 CI) 2 0 



— 1 — <^^-N(CH 2 CH 2 CI) 2 3 

<QV- 1 — <Q-N(CH 2 CH 2 CI) 2 0 



CH 



3 



1 -H^-N(CH 2 CH 2 CI) 2 0 



CI 



1 ~" <Q>-N(CH 2 CH 2 CI) 2 0 



CH 



3 



Q>— 1 — ^3~N(CH 2 CH 2 CI) 2 0 

CF 3 

1 -^Q-N(CH 2 CH 2 CI) 2 o 



CN 



I — <^3~N(CH 2 CH 2 CI) 2 0 



CI 



221 



EP0 711 768 B1 



CH 3 
SI 

R,(CH 2 ) m CONH £j 



Compd. No. R i m R 2 n 



1952 



1953 



1954 



1955 



1957 



N ^~^— 1 — ^^-N(CH 2 CH 2 CI) 2 0 

N^^— 1 — ^^-N(CH 2 CH 2 CI) 2 3 



f/^ — 1 — ^^>-N{CH 2 CH 2 CI) 2 0 



CH 



'3 



f\Tj) — 1 — <£^>-N(CH 2 CH 2 CI) 2 0 



CI 



1956 V}~~ 1 ~ ^3-N(CH 2 CH 2 CI) 2 0 



CH 



3 



N^j>— 1 — <Q-N(CH 2 CH 2 CI) 2 0 

CF 3 



1958 1 — Qhn(Ch 2 ch 2 ci) 2 o 



CN 



1959 N Zy~ 1 — <Q>-N(CH 2 CH 2 CI) 2 0 



CI 
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CH 3 

N N^^_ CONH(CH2 ) nR2 



R,(CH 2 ) m CONH^^ 



Compel. No. Ri m R2 



I960 



1961 



1962 



1963 



1964 



1966 



1967 



n 



1 — <^^-N(CH 2 CH 2 CI) 2 0 

CH 3 



<(^V~ 1 — <^-N(CH 2 CH 2 CI) 2 3 

C^~~ 1 — ^^>-N(CH 2 CH 2 CI) 2 0 

- CH3 CH3 

< CV~ 1 — ^^>-N(CH 2 CH 2 CI) 2 0 

(CH 3 CI 

1 — (^-N(CH 2 CH 2 CI) 2 0 



■N* 

CH3 CH3 



1965 1 — <Q>-N(CH 2 CH 2 CI) 2 0 

CH 3 CF 3 



{^V- 1 — <Q-N{CH 2 CH 2 CI) 2 0 



CH, CN 



<^V- 1 — <£3~N<CH 2 CH 2 CI) 2 0 



CH 3 CI 
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CH 3 

N N^-^_ C oNH(CH 2 ) n R2 



Compd. No. R-i m R 2 



1968- 



1969 



1974 



n 



H 3 C-*N^— 1 — <Q>-N(CH 2 CH 2 CI) 2 0 



H 3 C-*N^>— 1 -^^-N(CH 2 CH 2 CI) 2 3 



1970 H 3 C - +f Q^— 1 -h^J-N(CH 2 CH 2 CI) 2 0 

CH 3 



1971 h 3 C-*nQ)— 1 -h^J^N(CH 2 CH 2 CI) 2 0 

CI 



1972 H 3 c- + r/~^- 1 -h^V n ( ch 2 ch 2 ci )2 0 



CH 



3 



1973 H 3°- +N ^— 1 -^V- N ( CH 2 CH 2 C, )2 0 

CF 3 



H 3 C-*N^— 1 • -^^N(CH 2 CH 2 CI) 2 0 

CN 



1975 h 3 C-*N^— 1 — <Q>-N(CH 2 CH 2 CI) 2 0 



CI 
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CH 3 



jfV^/ N jf^VCONH(CH 2 ) n R 2 
Ri(CH 2 ) m CONH^ / ^ N '^^ 



H 



Compd. No. m R 2 



1976 



1977 



1983 



n 



cf^Yj— 3 — ^^-N(CH 2 CH 2 CI) 2 0 



cT^Vl— 3 — ^^-N(CH 2 CH 2 CI) 2 3 



1978 °\__y N ~ 3 — ^J-N(CH 2 CH 2 CI) 2 0 

CH 3 

1979 d N— 3 —/~y-N(CH 2 CH 2 CI) 2 0 

1980 C C N_ 3 — <^^-N(CH 2 CH 2 CI) 2 0 

CH3 

1981 C C N_ 3 — (Q-N(CH 2 CH 2 CI) 2 0 

CF 3 

1982 < O s| ~ 3 — Q>-N(CH 2 CH 2 CI) 2 o 



cT^N— 3 -~f^\-N<CH 2 CH 2 CI) 2 0 

CI 
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CH 3 

£ l V^/ N jr^pCONH(CH 2 ) n R 2 
Ri(CH 2 ) m CONH' X ^^N'^ 



Compd. No. Ri rn R2 



1984 



1985 



1987 



1988 



1989 



cTAl- 2 — ^^-N(CH 2 CH 2 CI) 2 0 

cT^N- 2 — ^^-N(CH 2 CH 2 CI) 2 3 



1986 ° W N ~ 2 — f_y-N(CH 2 CH 2 CI) 2 0 




CH 



'3 



cT^N— 2 — <^JWn(CH 2 CH 2 CI) 2 0 

CI 

cT~V- 2 — /~V-N(CH 2 CH 2 CI) 2 0 

V — f hH„ \==/ 



cT"W 2 — / _ V-N(CH 2 CH 2 CI) 2 3 

\ — t hn„ \==/ 



N — ' 'CH 3 

1990 C C N *" 2 — {3~ N(CH2CH2CI)2 0 

— CH 3 — ( 



CH a 



1991 O N*- 2 — <C >-N(CH 2 CH 2 CI) 2 0 

^—f CH 3 




CI 
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CH 3 

N .N^^_cONH(CH 2 ) n R 2 



Compd. No. Ri m R 2 n 



1992 



1993 



S^^N— 2 — ^^-N(CH a CH 2 Ci) 2 0 

S^N- 2 — ^^-N(CH 2 CH 2 CI) 2 3 



1994 S (Zy N ~ 2 — H^3~N(CH 2 CH 2 CI) 2 0 

CH 3 

1995 S \Z/ N ~ 2 — <^3-N{CH 2 CH 2 CI) 2 0 

CI 

| 996 H 3 C-S*^\l- 2 — <Q>-N(CH 2 CH 2 CI) 2 0 

1997 H 3 C-S*^N- 2 — ^J-N(CH 2 CH 2 CI) 2 3 



J998 H 3 C-S^N- 2 -H^3-N(CH 2 CH 2 CI) 2 0 

^ ^CH 3 



1999 H 3 C-S*^N- 2 — ^Vn(CH 2 CH 2 CI) 2 0 
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TABLE 3 



CH 3 
.N N. 



CONH(CH 2 ) n R 2 



Compd. No. 



m 



R 2 



n 



2001 



(CICHzCHaJaN-^^— 0 — ^^-N(CH 2 CH 2 CI) 2 0 



2002 (CICHaCHzJaN--^^— 0 — ^^-N(CH 2 CH 2 CI) 2 ' 1 

2003 (CICH 2 CH 2 ) 2 N-^^— 0 — ^^-N(CH 2 CH 2 CI) 2 2 

2004 (CICH 2 CH 2 ) 2 N-^^>— 0 — <^>-N(CH 2 CH 2 CI) 2 3 



2005 (CICH 2 CH 2 ) 2 N-^^>— 0 — 



2006 



2007 



v\- N(CH 2 CH 2 CI) 2 
CH 3 



(CICH 2 CH2) 2 N-^ — 0 — 



N(CH 2 CH 2 CI) 2 
'OCH 3 



(CICH 2 CH 2 ) 2 N-^^— 0 — 



^V-N(CH 2 CH 2 CI) 2 
CI 



2008 (ClCH 2 CH 2 ) 2 N-^^>— 0 — 



0 



^V-N(CH 2 CH 2 CI)2 0 
CN 
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CH 3 
-N N 



R,(CH 2 ) m CONH 



H 



CONH(CH 2 ) n R 2 



w 



15 



20 



25 



30 



35 



Compd. No. R 1 



m 



R 2 



n 



2009 



(CICH 2 CH 2 ) 2 N-^^— 0 — 



^^-N(CH 2 CH 2 CI) 2 
CH 3 



2010 (CICH 2 CH 2 ) 2 N-^>— 0 



N(CH 2 CH 2 CI) 2 
OCH 3 



2011 (CICH 2 CH 2 ) 2 N-^^— 0 — "{Z^~ 



^V-N(CH 2 CH 2 CI) 2 
CI 



2012 (CICH 2 CH 2 ) 2 N-^^— 0 — 



2013 (CICH 2 CH 2 ) 2 N-^^— 0 



^V-N(CH 2 CH 2 CI) 2 
CN 

N(CH 2 CH 2 CI) 2 



0 



40 



45 



50 



55 



2014 (CICH 2 CH 2 ) 2 N-^ — 0 



ff- \ CH 2 CH 3 
— ¥ V-N-CH 2 CH 2 CI 



2015 (CICH 2 CH 2 ) 2 N.-Q>— 0 — 



CH2CH3 

N-CH 2 CH 2 CI 
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CH 3 

N .N^' *i>_CONH(CH 2 ) n R 2 



R,(CH 2 ) m CONH^ N-*S^ 



Compd. No. 



m 



R 2 



n 



2016 (CICH 2 CH 2 ) 2 N-^[^— 1 — <Q>-N(CH 2 CH 2 CI) 2 0 

2017 (CICH 2 CH 2 ) 2 N^^— 1 __^^_ N (CH 2 CH 2 CI) 2 1 

2018 (CICH 2 CH 2 ) 2 N-^^>— 1 — <^^-N(CH 2 CH 2 CI) 2 2 

2019 (CICH 2 CH 2 ) 2 N-^^— 1 -H^^-N(CH 2 CH 2 CI) 2 3 



2020 (CICH 2 CH 2 ) 2 N-^^— 




N(CH 2 CH 2 CI) 2 
CH 3 



2021 (CICH 2 CH 2 ) 2 N-<^^— 1 — 



N(CH 2 CH 2 CI) 2 
OCH 3 



2022 (CICH 2 CH 2 ) 2 N-<Q>— 1 



^V-N(CH 2 CH 2 CI) 2 
CI 



0 



2023 (CICH 2 CH 2 ) 2 N-^>— 1 """C^ -1 



fy-N(CH 2 CH 2 CI) 2 0 
bN 
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CH 3 
-N N 



Ri(CH 2 ) m CONH 



CONH(CH 2 ) n R 2 



H 



Compel. No. 



m 



R 2 



n 



2024 (CICH 2 CH 2 ) 2 N-^>— 1 — ^^-1 



N(CH 2 CH 2 CI) 2 
CH 3 



2026 (CICH 2 CH 2 ) 2 N-hQ>— 1 — ^3~' 

CI 

2027 (CICH 2 CH 2 ) 2 N-(Q>— 1 ~ 



2029 



2030 



(CICH 2 CH 2 ) 2 N-^^— 1 
(CICH 2 CH 2 ) 2 N-<^^) — 1 



OCH 3 

N(CH 2 CH 2 CI) 2 



2028 (CICH 2 CH 2 ) 2 N-<Q>— 1 ~~^3" 



0 



2025 (CICH 2 CH 2 ) 2 N-Q>— 1 — ^^-N(CH 2 CH 2 CI) 2 0 



^^-N(CH 2 CH 2 CI) 2 0 
CN 

N(CH 2 CH 2 CI) 2 



CH 2 CH 3 

— P V-N-CH 2 CH 2 CI 0 

CH 2 CH 3 
/r -^-N-CH 2 CH 2 CI 
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CH 3 

J^_ </ N J^pCONH(CH 2 ) n Rj 



Ri(CH 2 ) m CONH 



H 



Compd. No. 



m 



R 2 



2035 (CICH 2 CH 2 ) 2 N-^^>— 2 — 



^V-N(CH 2 CH 2 CI) 2 
CH 3 



2036 (CICH 2 CH 2 ) 2 N-^^— 2 ~ 



N(CH 2 CH 2 CI) 2 
OCH 3 



n 



2031 (CICH 2 CH 2 ) 2 N-^^— 2 — <Q>-N(CH 2 CH 2 CI) 2 0 

2032 (CICH 2 CH 2 ) 2 N-^^— 2 — ^^-N(CH 2 CH 2 CI) 2 1 

2033 (CICH 2 CH 2 ) 2 N-^^>— 2 — <Q>-N(CH 2 CH 2 CI) 2 2 

2034 (CICH 2 CH 2 ) 2 N-^^>— 2 — ^^-N(CH 2 CH 2 CI) 2 3 



0 



2037 (CICH 2 CH 2 ) 2 N-<Q>— 2 — Q~N(CH 2 CH 2 C!) 2 0 

CI 



2038 (CICH 2 CH 2 ) 2 N-hQ>— 2 — ^^-i 



^A-N(CH 2 CH 2 CI) 2 0 
ON 
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CH 3 
-N N 



R,(CH 2 ) m CONH 



xKX> 

H 



CONH(CH 2 ) n R 2 



Compd. No. Ri 



m 



R 2 



n 



2039 (CICH 2 CH 2 ) 2 N-^^— 2 



2040 



^^-N(CH 2 CH 2 CI) 2 
"CH 3 



(CICH 2 CH 2 ) 2 N-(Q— 2 ~~C^~ 



N(CH 2 CH 2 CI) 2 
OCH 3 



2042 (CICH 2 CH 2 ) 2 N-^^— 2 ~~C=^~ 



2043 



(CICH 2 CH 2 ) 2 N-^^— 2 — <^J" 



^V-N(CH 2 CH 2 CI) 2 
CN 

N(CH 2 CH 2 CI) 2 



0 



2041 (CICH 2 CH 2 ) 2 N-<^^— 2 — ^3~ N ( CH 2 CH 2 CI )2 0 

CI 



2044 (CICH 2 CH 2 ) 2 N-^^»— 2 



r. — n CH 2 CH 3 
— # V-N-CH 2 CH 2 CI 



2045 (CICH 2 CH 2 ) 2 N-^^— 2 — 



CH2CH3 

N-CH 2 CH 2 CI 



0 
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CH a 

JXCr 

H 



Ri(CH 2 ) m CONH 



CONH(CH 2 ) n R 2 



Compel. No. 



m 



R 2 



n 



2046 (CICH 2 CH 2 ) 2 N-^^— 3 — ^^-N(CH 2 CH 2 CI) 2 0 

2047 (CICH 2 CH 2 ) 2 N-^^>— 3 — ^^-N(CH 2 CH 2 CI) 2 1 

2048 (CICH 2 CH 2 ) 2 N-^^ — 3 — ^^-N(CH 2 CH 2 CI) 2 2 

2049 ( C ICH 2 CH 2 ) 2 N-<^^>— 3 — <Q>-N(CH 2 CH 2 CI) 2 3 



2050 (CICH 2 CH 2 ) 2 N-^^- 3 



N(CH 2 CH 2 CI) 2 
CH 3 



2051 (CICH 2 CH 2 ) 2 N-^^— 3 



^^-N(CH 2 CH 2 CI) 2 
OCH 3 



0 



2052 



. (CICH 2 CH 2 ) 2 N-^^— 3 — <Q>-N{CH 2 CH 2 CI) 2 0 

CI 



2053 (CICH 2 CH 2 ) 2 N-^^— 3 — 



^^-N(CH 2 CH 2 CI) 2 0 
ON 
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CH 3 



|f \_</ N j<S-CONH(CH 2 ) n R 2 



Compd. No. 



m 



R 2 



n 



2054 (ClCH 2 CH 2 ) 2 NH^^— 3 — ^^>~ 



2059 (CICH 2 CH 2 ) 2 N-^^— 3 

2060 (CICH 2 CH 2 ) 2 N-^^— 3 



N(CH 2 CH 2 CI) 2 
CH 3 



2055 (ClCH 2 CH 2 ) 2 N-^^— 3 — 



N(CH 2 CH 2 CI) 2 
"OCH 3 



2056 (CICH 2 CH 2 ) 2 N-^^>— 3 



^V-N(CH 2 CH 2 CI) 2 
CI 



2057 (ClCH 2 CH 2 ) 2 N-<^^— 3 ~(^~ 



2058 (CICH 2 CH 2 ) 2 N-^^> 3 — 



^V-N(CH 2 CH 2 CI) 2 
CN 

N(CH 2 CH 2 CI) 2 



ff— \ CH 2 CH 3 
— / ^-N-CH 2 CH 2 CI . 0 

CH2CH3 

.^-^j-N-CHaCHaCI 

-O 0 
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CH a 

ffV^/ N T^V CONH ( CH 2)n R 2 



Compd. No. Rt 



m 



R 2 



n 



2061 (ClCH 2 CH 2 ) 2 N-^-^_ Q — ^^-N(CH 2 CH 2 CI) 2 0 

2062 (C'CH 2 CH 2 ) 2 N-^-^_ Q _^^-N(CH 2 CH 2 CI) 2 1 

2063 (CICH 2 CH 2 ) 2 N-^— ^ o — <^^-N(CH 2 CH 2 CI) 2 2 

2064 < CICH 2CH 2 ) 2 N-^-^_ 0 _^_N(CH 2 CH 2 CI) 2 3 



2065 (CICH 2 CH 2 ) 2 N- 



2066 (CICH 2 CH 2 ) 2 N 



2067 



2068 



(CICH 2 CH 2 ) 2 N 



"O- 0 

"O- 0 



(CICH 2 CH 2 ) 2 N- 



N(CH 2 CH 2 CI) 2 
CH 3 

/ ^-N(CH 2 CH 2 CI) 2 
"OCH 3 





-N(CH 2 CH 2 CI) 2 0 



CI 



— ^\-N(CH 2 CH 2 CI) 2 0 
CN 
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CH 3 

jA_ </ N -|^pCONH(CH 2 ) n R 2 



R,(CH 2 ) m CONH 



Compd. No. r 1 



m 



R 2 



2069 (CICH 2 CH 2 ) 2 N 



2070 (CICH 2 CH 2 ) 2 N 



2071 (CICH 2 CH 2 ) 2 N- 



"O- 
"D- 



2072 (CtCH 2 CH 2 ) 2 N-^ — ^ 

2073 (CICH 2 CH 2 ) 2 N-^r- ^ 

2074 (CICH 2 CH 2 ) 2 N-^-^_ 

2075 (CICH 2 CH 2)2 N-^_ 




•^V-N(CH 2 CH 2 CI) 2 
CH 3 

# ^-N(CH 2 CH 2 CI) 2 
OCH 3 




N(CH 2 CH 2 CI) 2 0 




-N(CH 2 CH 2 CI) 2 0 



-a 



CN 

N(CH 2 CH 2 CI) 2 



/— ^ 9 H 2 CH 3 

— ^_V-N-CH 2 CH 2 CI 



-a 



CH2CH3 
N-CH 2 CH 2 CI 
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CH 3 

xXCr 

H 



Ri(CH 2 ) m CONH 



CONH(CH 2 ) n R 2 



10 



15 



20 



25 



30 



Compd. No. 



m 



R 2 



CH3CH2 

2076 cich 2 ch 2 -n--/ y — 

CH3CH2 

2077 CICH 2 CH 2 -N-^^— 

CH3CH2 

2078 CICH 2 CH 2 -N-^^— 

CH3CH2 

2079 CICH 2 CH 2 -N-^^ — 



0 — ^^N(CH 2 CH 2 CI) 2 0 

0 — <^^N(CH 2 CH 2 CI) 2 1 

0 — ^^-N(CH 2 CH 2 CI) 2 2 

0 — ^^-N(CH 2 CH 2 CI) 2 3 



35 



40 



45 



50 



CH3CH 2 

1 



2080 CICH 2 CH 2 -N-^^— 0 ~C^~ 



CH3CH 2 



CH3CH 2 

2082 CICH 2 CH 2 -N-^^— 

CH3CH 2 

2083 CICH 2 CH 2 -N-^^— 



N(CH 2 CH 2 CI) 2 
CH 3 



2081 CICH 2 CH 2 -N-^^— 0 ""C^"' 



N(CH 2 CH 2 CI) 2 



OCH3 




-N(CH 2 CH 2 C!) 2 



CI 

/^V-N(CH 2 CH 2 CI) 2 0 
CN 




55 
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CH 3 
-N N 



R,(CH 2 ) m CONH 



JL>-<X> OONH,CHJ, " R! 



H 



Compd. No. 



m 



R 2 



n 



CH3CH2 

2084 CICH 2 CH 2 -N-<^^> — 

CH3CH2 

2085 CICH 2 CH 2 -N-^^>— 

CH3CH2 

2086 CICH 2 CH 2 -N-^ — 

CH3CH2 

2087 CICH 2 CH 2 -N-<^^— 

GH3CH2 

2088 CICH 2 CH 2 -N-^^>— 

CH3CH2 

2089 C!CH 2 CH 2 -N-^^) — 

CH3CH2 

2090 ClCH 2 CH 2 -N-^>— 



0 



0 




N(CH 2 CH 2 CI) 2 
CH 3 




-N(CH 2 CH 2 CI) 2 



OCH3 
CI 




V \ 




-N(CH 2 CH 2 CI) 2 



CN 



N(CH 2 CH 2 CI) 2 



-a 



9 H 2 CH 3 
— ? V-N-CH 2 CH 2 CI 



-a 



CH2CH3 

N-CH 2 CH 2 CI 
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CH 3 



R,(CH 2 ) m CONH 



CONH(CH 2 ) n R 2 



Compd. No. 



Ri 



m 



R 2 



2091 CICH 2 CH 2 -N— 

CH 3 CH 2 \_/ 



0 — ^^-N(CH 2 CH 2 CI) 2 0 



2092 CICH 2 CH 2 -N— 7T~\ 
CH 3 CH 2 \_/ 



0 — ^^>-N(CH 2 CH 2 CI) 2 1 



2093 CICH 2 CH 2 -N— 
CH 3 CH 2 



0 — <^^-N(CH 2 CH 2 CI) 2 2 



2094 C,CH 2 Ch M-7~\ 
CH 3 CH 2 \_/ 



0 — ^^-N(CH 2 CH 2 CI) 2 3 



2095 CICH 2 CH 2 -N— 

CH 3 CH 2 \__/ 




N(CH 2 CH 2 CI) 2 
CH 3 



2096 CICH 2 CH 2 -N-^-^_ 
CH 3 CH 2 \_/ 




^^-N(CH 2 CH 2 CI) 2 
"OCH 3 



2097 



CICH 2 CH 2 -N 



CH 3 CH 2 \_/ 




-N(CH 2 CH 2 CI) 2 



CI 



0 



2098 CICH 2 CH 2 -N-j-^. 

CH 3 CH 2 \_/ 




-N(CH 2 CH 2 CI) 2 



CN 
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Ri(CH 2 ) m CONH 



CH 3 

H 



CONH(CH 2 ) n R 2 



Compd. No. Ri 



m 



R 2 



n 



2099 CiCHgCHj-N-y-* 

CH3CH2 \_/~ 



2100 CICH 2 CH 2 -N— p-^ 
CH3CH 2 \ — 



2101 CICH 2 CH 2 -N-j-^ 
CH3CH2 \_/ 




^V- N(CH 2 CH 2 CI) 2 
CH 3 

# ^-N(CH 2 CH 2 CI) 2 
OCH3 

J ^-N(CH 2 CH 2 CI) 2 
CI 





2102 CICH 2 CH 2 -N-^-^_ 



CH3CH2 



2103 c,ch 2 ch 2-N-tt-\ 

ch 3 ch 2 S^Jr 



2104 CICHaCHa-N-^r-^ 
CH 3 CH 2 \_/ 



2105 C,CH * CH ^ // \N 



CH3CH2 \- 



0 



— <^^N(CH 2 CH 2 CI) 2 
CN 

/r-^. 9 H 2 CH 3 
-h^V-N-CH 2 CH 2 CI 

CH2CH3 

N-CH 2 CH 2 CI 
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CH 3 
-N N 



R,(CH 2 ) m CONH 



H 



Compd. No. R< 



m 



R 2 



CH 3 0 



N(CH 2 CH 2 CI) 2 
'CH 3 



2111 (CICH 2 CH 2 ) 2 N-^ — 0 



N(CH 2 CH 2 CI) 2 
OCH3 



2112 (CICH 2 CH 2 ) 2 N-^^— 0 — "^Z^ - 



^^-N(CH 2 CH 2 CI) 2 
'CI 



2113 (CICH 2 CH 2 ) 2 N-<Q>— 0 — ^^-1 



n 



2106 (CICH 2 CH 2 ) 2 N-^^>— 0 — ^^-N(CH 2 CH 2 CI) 2 0 

2107 (CICH 2 CH 2 ) 2 N-^^— 0 — ^~\-N(CH 2 CH 2 CI) 2 0 

CH/ 

2108 (CICH 2 CH 2 ) 2 N-^^— 0 — ^^-N(CH 2 CH 2 CI) 2 0 



2109 (CICH 2 CH 2 ) 2 N-<Q> — 0 — (^^~N(CH 2 CH 2 CI) 2 0 

CI 



2110 (CICH 2 CH 2 ) 2 N-^^> — 0 



N(CH 2 CH 2 CI) 2 0 
CF 3 
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CH 3 
-N N 



R,(CH 2 ) m CONH 



XHO~ C0NHlCH!, " fl! 

H 



Compd. No. 



m 



R 2 



2118 (CICH 2 CH 2 ) 2 N-^J^— 3 ( ^^~ 



2120 (CICH 2 CH 2 ) 2 N-^^>— 3 



N(CH 2 CH 2 CI) 2 
CH 3 



2119 (CICH 2 CH 2 ) 2 N-^^>— 3 




CI 



2121 (CICH 2 CH 2 ) 2 N-^^— 3 — 



n 



2114 (CICH 2 CH 2 ) 2 N-^^— 3 — <Q>-N(CH 2 CH 2 CI) 2 0 

2115 (CICH 2 CH 2 ) 2 N-^^>— 3 — ^^>-N(CH 2 CH 2 CI) 2 0 

CH/ 

2116 (CICH 2 CH 2 ) 2 N-^^>— 3 — <^J^-N(CH 2 CH 2 CI) 2 0 



CH 3 0 



2117 (CICH 2 CH 2 ) 2 N-^^- 3 — <^>-N(CH 2 CH 2 CI) 2 0 

CI 



N(CH 2 CH 2 CI) 2 
OCH3 



N(CH 2 CH 2 CI) 2 0 



<^V- N(CH 2 CH 2 CI) 2 0 
CF 3 
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Ri(CH 2 ) m CONH 



J-^_^ N J^pCONH(CH 2 ) n R 2 



H 



Compd. No. Ri 



m 



R 2 



2126 (CICH 2 CH 2 ) 2 N-^^— 0 



— ^^-N(CH 2 CH 2 CI) 2 



2127 (CICH 2 CH 2 ) 2 N-^^— 0 — 



^^-N(CH 2 CH 2 CI) 2 
'OCH 3 



2128 (CICH 2 CH 2 ) 2 N-^^— 0 ~^=^~ 



^V-N(CH 2 CH 2 CI) 2 
CI 



2129 (CICH 2 CH 2 ) 2 N-<£^— 0 — < \^~ 



n 



2122 (CICH 2 CH 2 ) 2 N-^^— 0 — ^^-N(CH 2 CH 2 CI) 2 0 

2123 (CICH 2 CH 2 ) 2 N-^^>— 0 — ^^-N(CH 2 CH 2 CI) 2 0 

CH 3 ' 

2124 (CICH 2 CH 2 ) 2 N-<Q>— 0 — ^^-N(CH 2 CH 2 CI) 2 0 

CH 3 0 

2125 (CICH 2 CH 2 ) 2 N-^^— 0 —/^-N(CH 2 CH 2 CI) 2 0 

CI 



0 



0 



N(CH 2 CH 2 CI) 2 0 
"CF 3 
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R,(CH 2 ) m CONH 



J-^^ / N J^pCONH(CH 2 ) n R 2 



H 



Compd. No. Ri 



m 



R 2 



CH 3 0 



2134 (CICH 2 CH 2 ) 2 N-H^^— 3 ~^=^~ 



2135 (CICH 2 CH 2 ) 2 N- 



^V-N(CH 2 CH 2 CI) 2 
CH 3 




N(CH 2 CH 2 CI) 2 
OCH 3 



2136 (CICH 2 CH 2 ) 2 N-<Q>— 3 ~~ C=^~ 



^^N(CH 2 CH 2 CI) 2 
CI 



n 



2130 (CICH 2 CH 2 ) 2 N-^^>— 3 — ^^-N(CH 2 CH 2 CI) 2 0 

2131 (C1CH 2 CH 2 ) 2 N-^^— 3 — /~\-N(CH 2 CH 2 CI) 2 0 

2132 (CICH 2 CH 2 ) 2 N-<^^— 3 — ^^-N(CH 2 CH 2 CI)' 2 0 



2133 (CICH 2 CH 2 ) 2 N-^J>— 3 — ^^>-N(CH 2 CH 2 CI) 2 0 

CI 



0 



2137 (CICH 2 CH 2 ) 2 N- 




0 ^-N(CH 2 CH 2 CI) 2 0 
"CF 3 
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V/ / N VVCONH(CH 2 ) n R 2 



Ri(CH 2 ) m CONH 



H 



Compd. No. 



m 



R 2 



2139 (CICH 2 CH 2 ) 2 N— — 0 — ^~y~ 

CH 3 ' 



2140 (CICH 2 CH 2 ) 2 N-^ — 0 



2142 (CICH 2 CH 2 ) 2 N-^^— 0 ~~(^~' 



-^V-N(CH 2 CH 2 CI) 2 
CH 3 



2143 (CICH 2 CH 2 ) 2 N-^^— 0 — 



N(CH 2 CH 2 CI) 2 
OCH 3 



n 



2138 (C!CH 2 CH 2 ) 2 N-^^— 0 — ^^-N(CH 2 CH 2 CI) 2 0 



N(CH 2 CH 2 CI) 2 0 



— /^-N(CH 2 CH 2 CI) 2 0 
CH3O 



2141 (CICH 2 CH 2 ) 2 N-<Q>— 0 — ^^-N(CH 2 CH 2 CI) 2 0 

CI 



2144 (CICH 2 CH 2 ) 2 N-^J^- 0 — Q-N(CH 2 CH 2 CI) 2 0 

CI 

2145 (CICH 2 CH 2 ) 2 N-Q>— 0 — Q>-N(CH 2 CH 2 CI) 2 0 

CF 3 
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Ri(CH 2 ) m CONH 



Compel, No. Ri 



xyCCr 



CONH(CH 2 ) 0 R 2 



H 



m 



R 2 



2147 (CICH 2 CH 2 ) 2 N-^^>— 3 




CH 3 " 



CH 3 0 



2151 (CICH 2 CH 2 ) 2 N-^^>— 



N(CH 2 CH 2 CI) 2 
OCH3 



n 



2146 (CICH 2 CH 2 ) 2 N-^^— 3 — <^^>-N(CH 2 CH 2 CI) 2 0 



N(CH 2 CH 2 CI) 2 0 



2148 (CICH 2 CH 2 ) 2 N-^^— 3 — <^^-N(CH 2 CH 2 CI) 2 0 



2149 (CICH 2 CH 2 ) 2 N-^^— 3 — <Q>-N(CH 2 CH 2 CI) 2 0 

CI 

2150 (CICH 2 CH 2 ) 2 N-^J^— 3 — ^[jV-N(CH 2 CH 2 CI) 2 0 

CH a 



2152 (CICH 2 CH 2 ) 2 N-^Q>— 3 —<Q-N(CH 2 CH 2 CI) 2 0 

^ CI 

2153 (CICH 2 CH 2 ) 2 N-^^— 3 — <£3-N(CH 2 CH 2 CI) 2 0 

CF 3 
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(rV^ /N T^V CONH(CH2)nR2 



Compd. No. 



m 



R 2 



2154 (CICH 2 CH 2 ) 2 N-<^^— 0 — ^^>-N(CH 2 CH 2 CI) 2 0 

2155 (CICH 2 CH 2 ) 2 N-^^— 0 — ^\-N(CH 2 CH 2 CI) 2 0 

CH 3 ' 

2156 (CICH 2 CH 2 ) 2 N-^^>— 0 — /^-N(CH 2 CH 2 CI) 2 0 

CH 3 0 

2157 (CICH 2 CH 2 ) 2 N-<Q>— 0 — ^3~N(CH 2 CH 2 CI) 2 0 

CI 



2158 (CICH 2 CH 2 ) 2 N-^^>— 0 ~~(^~ 



2159 (CICH 2 CH 2 ) 2 N-^ — 0 



N(CH 2 CH 2 CI) 2 0 
"CH 3 

— ^\-N(CH 2 CH 2 CI) 2 0 
OCH 3 



2160 (CICH 2 CH 2 ) 2 N-^^— 0 ~"C^~ 



^V-N(CH 2 CH 2 CI) 2 0 
'CI 



2161 (CICH 2 CH 2 ) 2 N-^^— 0 — ^3-N(CH 2 CH 2 CI) 2 0 

^ CF 3 
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R,<CH 2 ) m CONH 



H 



CONH(CH 2 ) n R 2 



Compd. No. R, 



m 



R 2 



n 



2162 (CICH 2 CH 2 ) 2 N-<^ — 3 -— ^^-N(CH 2 CH 2 CI) 2 0 

2163 (CICH 2 CH 2 ) 2 N-<Q>— 3 — /~\-N(CH 2 CH 2 CI) 2 0 

2164 (CICH 2 CH 2 ) 2 N-^ — 3 — ^^-N(CH 2 CH 2 CI) 2 0 



2166 



CH 3 0 



2165 (CICH 2 CH 2 ) 2 N-^^— 3 --<Q>-N(CH 2 CH 2 CI) 2 0 

CI 



(CICH 2 CH 2 ) 2 N-^H- 3 



* V-N(CH 2 CH 2 CI) 2 
"CH 3 



2167 (CICH 2 CH 2 ) 2 N-^^> — 3 ""CZ^ - 



N(CH 2 CH 2 CI) 2 
OCH 3 



2168 (CICH 2 CH 2 ) 2 N-<^>— 3 ^Q-N(CH 2 CH 2 CI) 2 0 

CI 



2169 (CICH 2 CH 2 ) 2 N-^^— 3 ~ H ^~ 



^V-N(CH 2 CH 2 CI) 2 0 
CF 3 
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10 



15 



20 



25 



30 



TABLE 4 



Compel. No, 



CH 

3001 " o , n jlH*> COO0H3 



H 



H 

COOCH 3 

H 

COOCH3 



H H 
H 

N .N^-^_coOCH 3 



3004 XjMJkV 



H 

CH 3 

N .N^-^_ COOCH3 



3005 f Hi J 



35 H 



3006 n m^^N-M 



0 2 N' 

■»o 2 H 



3008 (rV<, N lfYCOOCH3 



55 
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Compd. No. 



3009 fV</ N r^YcocH 2 CH 3 

3010 S-JYY***™ 

H 

3012 Xm^mJLJ 



H 

CH 3 

N .N-^^_ C oCH 2 CH 3 



3013 £>^ /N jO~ 



H 

COCH 2 CH 3 

H 



COCH 2 CH 3 

H 



3016 fv/T^r 000 " 80 " 3 



Q 2 N— u [j^^ 
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Compd. No. 



CH 3 

N v x, N V^r-COOH 



3oi7 - jwrx' 



H 

H 

COOH 



3018 f/Hl J 



H 

COOH 



*»» jO-CO" 



H H 
H 

COOH 



3020 ImHXJ 

o,n-^ n yr^^ 



H 

CH 3 

COOH 



3021 f,>— eTj 



0 2 N- H 



02N ^;Cr COOH 

H 



3024 fy-<, N jQ- 



COOH 

H 

COOH 

H 
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Compd. No. 



3030 



CH 3 

N N^-^_ COOCH3 



HoN N-^^ 



H 

H!N xHICr 0OOOH ' 



H 

COOCH 3 



H * N ' H H 



H 

N .N-^-^^_ C ooCH 3 



3028 XHlj 
H 2 N^ N 



H 

CH 3 

N. .N-^-^_cOOCH 3 



3029 fHlJ 



H 

COOCH 3 



H 2 N- H 



H 

COOCH 3 



3032 fWjCr 

H 
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Compd. No. 



CH 3 

h 2N -£KO" COCH2CH3 

H 

3034 XV^ N jQ" C ° CH2CH3 

3035 Xh^uKJ 



2 ' H H 
H 



3036 „jO~CO" 



COCH 2 CH 3 



H 2 N' H 



CH 3 

COCH 2 CH 3 



3037 jf ,W T J 



3038 H.N^^N-V 



H 

COCH 2 CH 3 

H 



H 

COCH 2 CH 3 
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Compel. No. 



CH 3 

304i. jY<"xy cooH 

3042 XV^'jCr 000 " 

H 2 N^N 

H n 

H 

fr N v_v/ N TT x; V COOH 

3044 h 2 n^' W nV 

CH 

3045 jrWlfVcoOH 



H 

3046 h^^^nXJ 



3 o48 jry^ N iQ- 



COOH 

H 

COOH 

H 



NMR data of examples 
Example 1 (Reaction*!) 

[0099] NMR(DMSO-d 6 ) 6 : 9.64(s, 1H), 8.33(s, 1H), 7.65(s, 1H), 3.95(s, 1H) 
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Example 1 (Reaction2) 

[0100] NMR(DMSO-d 6 ) 8 :8.28(d, 1H), 8.17(s, 1H), 7.86(d, 1H), 7. 67(d, 1H), 7.56(d, 1H),4. 19(s, 3H),3.88(s, 3H) 
Example 1 (Reaction3) 

[0101] NMR(DMSO-d 6 ) 5 :8.30(d, 1H),8.17(s, 1H),7.85(d, 1H),7.65(d, 1H),7.59(d, 1H),4. 20(s,3H) 
Example 2 (Reaction2) 

[0102] NMR(DMSO-d 6 ) 8 :9.09(s,2H),8.85(bs,0.5H),8.74(bs, 0.5),8.71(s, 2H),8.29(s l 1 H),8.07(s, 0.5H),7.83-7.54 
(m,3.5H),4.20(s, 3H),3.63(q,2H),2.71 (t,2H) 

Example 2 (Reaction3) 

[0103] NMR(DMSO-d 6 ) 5:9.91(1H, s),9.03(2H, bs),8.70(1H, br),8.62(2H, bs),8.20-7.90 (1H, m),7.70(1H, m), 
7.65-7.4(1 H, m),7.09(1H, s),7.05(2H, d),6.91(1H, br),6.68 (2H, d),4.06(3H, s),3.70(8H, m),3.62(2H, m),2.69(2H, m), 
2.49(2H, m),2.26(2H, m), 1.83(2H, m) 

Example 3 

[0104] NMR9.92(1 H, s),9.06(2H, bs),8.73(1 H, br),8.66(2H, bs),8.20-7.90(1 H, m),7.71 (1 H, m),7.65-7.40(1 H, m),7-27 
(1H, s),7.05(2H, d),6.90(1H, br),6.67(2H, d),4.06(3 H, s),3.70(8H, m),3.63(2H, m),2.70(2H, m),2.50(2H, m),2.27(2H, 
m),1.83(2H, m) 

Example 4 

[0105] NMR(DMSO-d 6 )8 : 9.90(s, 1 H),8.94(bs, 2H),8.59(bs, 2H),8.49(bs, 1H),8.16(bs, 1H, 7.88(d, 1H)),7.73(d, 1H), 
7.52(bs, 1H),7.36(d, 1H),7.13(s, 1H),6.85(d, 2H),4.11 (s, 3H),3.80(m, 8H),3.67(q, 2H),2.76(t, 2H) 

Example 5 

[0106] NMR(DMSO-d 6 ) 8 :10.24(s, 1H), 8.98(bs, 2H), 8.66(bs, 2H), 8.52(bs, 1H), 7.96(s, 1H), 7.92(s, 1H),7.74(d, 
1H),7.56-7.44(m, 5H),7.40(d, 1H),7.16(bs, 1H),4 t 12(s, 3H), 3.64(bs, 2H),2.70(t,2H) 

Example 6 

[0107] NMR(DMSO-d 6 )5 :1 0.5(1 H, s),9.20(2H, bs),8.85(2H, s),8.80(1H, br),8.14(1H, br), 7.77(1 H, m),7.63-7.35(4H, 
m) t 7.33(1H, s),7.04(1H, s),4.08(3H, s),4.07(2H, m),2. 74(2H, m) 

Example 7 (Reactionl) 

[0108] NMR(DMSO-d 6 ) 8 :8.55(1H, br),8.26(1H, s),8.12(1H, br),7.75(1H, d),7.63(1H, br), 7.55(1 H, s),3.60-3.30(2H f 
m),2.37(2H, t),2.22(6H, s),1.71(2H, q) 

Example 7 (Reaction2) 

[0109] NMR(DMSO-d 6 )8 :10.4(1H, s),8.65(1H, br),8.1(1H, m),7.80-7.50(2H, m),7.31(1H, s),6.99(1H, s),4.08(3H, s), 
4.04(2H, m),3.4(2H, m),3.10(2H, m),2.77(6H, s),1.93 (2H, m) 

Example 8 

[0110] NMR(CDCI 3 +DMSO-d 6 ) 8 :9.39(1H, br),8.40(1H, br),8.20(1H, s),8.09(1H, s),7.50 (2H, br),7.20(1H, br),6.86 
(1H, s),5.52(2H, m),3.99(3H, s),2.48(2H, t),2.28(6H, s),1.78(2H, q) 

Example 9 

[0111] NMR(DMSO-d 6 )8 :9.80(1H, s),8.06(1H, s),7.74(2H, m),7.25(2H, m),7.02(2H, d),7. 0(1 H, m),6.66(2H, d),3.86 
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(3H, s),3.38(8H, m),2.77(4H, m),2.54(2H, m),2.48(2H, m), 2.21(2H, m),1.80(2H, m) 

Example 10 (Reaction2) 

5 [0112] NMR(DMSO-d 6 )8:10J5(1H,s^ 
(3H, s),3.78(6H, s),3.65(3H, s) 

Example 11 (Reactionl) 

10 [0113] NMR(CDCI 3 +DMSO-d 6 ) 5 :8.10(bs, 1H),8.02(s, 1H),7.68(m,3H),7.57(s, 1H),4.26(s, 3H),3.46(q,2H),1.65(m, 
2H),1.25(s, 30H),0.88(t,3H) 

Example 11 (Reaction2) 

15 [0114] NMR(DMSO-d 6 ) 5 :10.04(s, 1H),8.35-8.29(m,1H),8.09(s, 0.5H),7.86(s, 0.5H),7.8 0(d, 2H t J=8.8), 7. 66-7.58 
(d, 1H),7.53(d, 0.5H),7.37(d, 0.5H),7.34(s, 1H),7.05 (s, 0.5H),7.01(s, 0.5H),6.77(d, 2H),4.02(s, 3H),3.73(m t 8H),3.21 
(m, 2H) 

Example 12 

20 

[0115] NMR(DMSO-d 6 ) 8: 10.08(s, 1H), 8.32(m, 1H), 8.09(s, 1H+0.5H), 7.88(s, 0.5H), 7.66-7.58(d, 1H),7.54(d, 
0.5H),7.36(d, 0.5H),7.21(s, 1H),6.95(s, 1H),4.00(s, 3H),3. 19(m, 2H),1.46(m,2H),1 .15(s, 30H),0.78(t, 3H) 

Example 13 (Reactionl) 

25 

[0116] NMR(CDCI 3 ) 8 :8.04(d, 2H),7.46(d, 2H),4.62(s, 2H),3.92(s, 3H) 
Example 13 (Reaction2) 

30 [0117] NMR(CDCI 3 ) 8 :8.00(d, J=7.8, 2H),7.41(d, J=8.6, 2H),3.92(s, 3H),3.77(s, 2H),3.6 4(t, J=5.1 , 4H),2.73(t, J=5.1 , 
4H) 

Example 13 (Reaction4) 

35 [0118] NMR(DMSO-d 6 ) 8 : 7.99(d, 2H),7.74(d, 2H),4.42(bs, 2H),3.99(bs, 4H),3.37(bs, 4H) 
Example 13 (Reaction6) 

[0119] NMR(DMSO-d 6 ) 8 :10.44(s, 1H),9.05(s, 2H),8.64(s, 2H),8.18(bs, 1H),8.01(bs, 1H), 7.75(s, 1H),7.49(d, 2H), 
40 7.46(d, 1H),7.17(s, 1H),4.21(s, 3H),3.83(s, 2H),3.66(m, 6H), 2.89(t, 4H), 2.71(t, 2H) 

Example 14 (Reactionl) 

[0120] NMR(DMSO-d 6 ) 8 :8.50(t, 0.5H),8.42(t, 0.5H),8.29(d, 1 H),8.24(s, 0.5H),8.00(s, 0.5H),7.81-7.57(m, 2H),7.57 
45 ( S , 1H),4.19(s, 3H),3.28(q, 2H),1.54(m, 2H),1.35(m, 2H),0.92(t, 3H) 

Example 14 (Reaction2) 

[0121] NMR(DMSO-d 6 , 80° C) 5 :8.09(bs, 1H), 7.66(bd, 1H), 7.56-7.43(bm, 1H) ( 7.20(s, 1H), 6.92(s, 1H),4.07(s, 
50 3H),3.28(m, 2H),1.52(m, 2H),1.35(m, 2H),0.92(t, 3H) 

Example 15 

[0122] NMR(DMSO-d 6 , 80°) 8 :9.85(s, IHJ.S.Hfm, 1H),7.86(d, 2H),7.65(d t 1H),7.55-7.38 (m, 2H),7.33(s, 1H),7.08 
55 ( S , 1H),6.84(d, 2H),4.09(s, 3H),3.78(m, 8H),3.29(q, 2H), 1.56(m, 2H),1.38(m, 2H),0.93(t, 3H) 
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Example 16 (Reaction 1) 

[0123] NMR(CDCl 3 ) 5 :7.77(dd, 1H), 7.52(dt, 1H), 7.39(d f 1H), 7.21(t, 1H),4.39(q, 2H), 3. 54(1 ,4H),3.22(t, 4H) f 1.40 
(t, 3H) 

5 

Example 16 (Reaction2) 

[0124] NMR(CDCI 3 ) 5 :8.17(dd, 1H),7.63(t, 1H),4.52(q,6H),3.78(t, 4H),1.47(t, 3H) 
10 Example 1 6 (Reaction3) 

[0125] NMR(CDCI 3 ) 8 :7.85(dd, 1H),7.56(m t 2H),7.29(dt, 1H),3.64(t, 4H),3.50(t, 4H) 
Example 16 (Reaction4) 

15 

[0126] NMR(DMSO-d 6 )5 :10.67(s, 1 H),8.94(bs, 2H),8.58(bs, 2H),8.48(bt, 1H),8.09(bs, 1 H),7.52(d, 1H),7.47(d, 1 H), 
7.39(d, 1H),7.37(s, 1H),7.23(t, 1H),7.07(s, 1H),3.6 9(m, 6H),3.54(t, 4H),2.74(s, 2H) 

Example 17 (Reactionl) 

20 

[0127] NMR(CDC! 3 ) 5 :7.37-7.22(m, 3H), 6.86(d, 1H),3.87(s, 3H),3.82(t, 4H),3.58(t, 4H) 
Example 17 (Reactlon2) 

25 [0128] NMR(CDCI 3 ) 5 :7.44(d, 1H),7.35(s, 1H),7.29(t, 1H),6.88(d, 1H),3.91(s, 3H),3.79 (t, 4H),3.66(t, 4H) 
Example 17 (Reaction3) 

[0129] NMR(CDCI 3 +DMSO-d 6 ) 5 :7.48-7.29(m, 3H),6.90(dd > 1H),3.82-3.77(m, 4H),3.69-3. 64(m, 4H) 

30 

Example 17 (Reaction4) 

[0130] NMR(DMSO-d 6 ) 5 : 10.38(s, 1H),9.02(bs, 2H),8.73(t, 0.5H),8.67(t, 0.5H),8.60(bs, 2H),8.20(s, 0.5H),7.96(s, 
0.5H),7.73(d, 0.5H),7.70(d, 0.5H),7.63(d, 0.5H),7.4 7(d, 0.5H),7.45(s, 1H),7.35(d, 1H),7.28(t, 1H),7.23(s, 1H),7.18(s, 
35 0.5H),7.13 (s, 0.5H),6.96(d, 1H),4.11(s, 3H),3.80 (s, 8H),3.63(m, 2H),2.68(m, 2H) 

Example 18 (Reactionl) 

[0131] NMR(CDCI 3 ) 8 :8.22(d, 2H),6.98(d, 2H),4.74(s f 2H),3.83(s, 3H) 

40 

Example 18 (Reaction4) 

[0132] NMR(DMSO-d 6 ) 5 :6.83(2H, d),6.69(2H, d),4.67(2H, s), 3.75-3.60(11 H, m) 
45 Example 18 (Reaction5) 

[0133] NMR(DMSO-d 6 ) 8 :7.68(1H, br, D z O exchangeable),6.82(2H, d),6.71(2H, d),4.55(2 H, s),3.67(8H, bs) 
Example 18 (Reaction6) 

50 

[0134] NMR(DMSO-d 6 ) 8:10.2(1H, s),9.03(2H, br),8.80-8.63(1H, m),8.61(2H, br),8.19(0. 6H, m),7-96(0.4H, m), 
7.28-7.76(3H, m),7.06(1H, m),6.93(2H, d),6.73(2H, d),4.56 (2H, s),4.07(3H, s),3.67(8H, m),3.63(2H, m),2.69(2H, t) 

Example 19 (Reactionl) 

55 

[0135] NMR(CDCI 3 ) 8 :6.46(d, 2H),6.05(t, 1H),5.15(bs, 4H),3.75(s, 3H) 
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Example 19 (Reactions) 

[0136] NMR(DMSO-d 6 ) 8 :10.3(1H, s),9.00(2H, bs),8.72(0.42m),8.64(0.58H, m),8.59(2 H, bs),8.20(0.58H, s),7.95 
(0.42H, d, J=2.2),7.4-7.76(3H, m),7.15(0.42H, d, J=2. 2),7.10(0.58H, d, J=2.2),6.61(2H, s),6.15(1H, s),4.11(3H, s),3.79 
(16H, bs),3.6 3(2H, m),2.68(2H, m) 

Example 20 (Reactionl) 

[0137] NMR(CDCI 3 ) 8 :7.13(d, 2H),6.65(d, 2H),3.84(t, 2H),3.68(s, 3H),3.56(t, 2H),3.52 (s, 2H) 
Example 20 (Reaction2) 

[0138] NMR(CDCI 3 ) 8 :7.17(d, 2H),6.65(d, 2H),3.75-3.69(m, 4H) t 3.69(s, 3H),3.65-3.59 (m, 4H),3.54(s, 2H) 
Example 20 (Reaction3) 

[0139] NMR(CDCI 3 ) 8 :7.16(d, 2H),6.65(d, 2H),3.75-3.69(d > 4H),3.65-3.59(m, 4H) > 3.55 (s, 3H) 
Example 20 (Reaction4) 

[0140] NMR(DMSO-d 6 ) 8 :10.12(s, 1H),9.02(bs, 2H),8.72(t, 0.5H),8.64(t, 0.5H),8.61(bs, 2H),8.18(s, 0.5H),7.95(s, 
0.5H) f 7.72(d, 0.5H),7.70(d, 0.5H),7.61(d, 0.5H),7.4 6(d, 0.5H),7.24(s, 1H),7.17(d, 2H),6.96(s, 0.5H),6.91(s, 0.5H),6.70 
(d, 2H),4.0 5(s, 31-0,3.71(5, 8H),3.62(m, 2H),3.44(s, 2H),2.68(m, 2H) 

Example 21 (Reactionl) 

[0141] NMR(CDCI 3 ) 8 :7.84(d, 1H),7.76(d, 1H),7.68(dd, 1H),4.02(s, 3H),3.97(s, 3H) 
Example 21 (Reaction2) 

[0142] NMR(CDCI 3 ) 8 :7.55(dd, 1H),7.45(d, 1H),6.66(d, 1H),4.22(bs, 2H),3.90(s, 3H),3. 86(s, 3H) 
Example 21 (Reaction3) 

[0143] NMR(CDCI 3 ) 8 :7.64(dd, 1 H),7.56(d, 1 H),7.1 0(d, 1 H),3.92(s, 3H),3.90(s, 3H),3.6 6(t, 4H),3.37(t, 4H),2.95(bs, 
2H) 

Example 21 (Reaction4) 

[0144] NMR(CDCI 3 ) 8 :7.96(d, 1 H),7.70(d, 1 H),7.69(s, 1 H),4.04(s, 3H),3.95(s, 3H),3.87 (t, 4H),3.72(t, 4H) 
Example 21 (Reactions) 

[0145] NMR(CDCI 3 ) 8 :7.49(dd, 1H), 7.44 (d t 1H),7.01(d, 1H),3.84(s, 3H),3.65(m, 8H) 
Example 21 (Reaction6) 

[0146] NMR(DMSO-d 6 ) 8 :10.02(s, 1H),8.92(bs, 2H) 1 8.53(bs, 2H),8.46(bs, 1H),8.17(bs, 0. 5H),7.96(bs, 0.5H),7.72 
(d, 1H) f 7.56(s, 1H),7.55(d, 1H),7.36(s, 1H) t 7,13(bs, 1H), 7.07(d, 1H),4.10(s, 3H),3.90(s, 3H),3.64(m, 10H),2.74(t, 2H) 

Example 22 (Reaction5) 

[0147] NMR(DMSO-d 6 ) 8 :9.92(s, 1H),9.02(bs, 2H),8.63(bm, 1H),8.57(bs, 2H),8.18(bs, 0. 5H),7.96(bs, 0.5H),7.71 
(bd, 1H),7.61(bs, 0.5H),7.47(bs, 0.5H),7.26(s, 1H),7.0 8(d, 2H),6.91(bs, 1H),6.66(d, 2H),4.07(s, 3H),3.69(s, 8H),3.65 
(m, 2H),2.83(t, 2 H),2.69(t, 2H),2.52(m, 2H) 
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Example 23 (Reaction3) 

[0148] NMR<DMSO-d 6 ) 5 :9.78(s f 1H),8.85(bs, 2H),8.36(1H+2H),8.07(s, 1H+1H),7.86(d, 2 H),7.70(d, 1H),7.53(d, 
1H),7.32(s, 1H),7.11(s, 1H),6.83(d, 2H),4.09(s, 3H),3.8 2(m, 1H),3.64(m l 2H),2.74(t, 2H) 

Example 24 (Reaction2) 

[0149] NMR(DMSO-d 6 ) 8:10.67(s, 1H),8.97(t, 1H),8.28(s, 1H) t 8.14(bs, 3H),8.00(d, 3H), 7.76(d, 1H),7.70(s, 1H), 
7.59-7.50(m, 3H),7.37(s,1H) > 4.12(s,3H),3.58(q p 2H),3. 03(q,2H) 

Example 25 (Reaction3) 

[01 50] NMR(DMSO-d 6 ) 6 : 1 0.34(s, 1 H),8.97(t, 1 H),8.27(s, 1 H),8. 1 5(bs t 2H),7.99(d, 1 H), 7.90(d, 2H),7.76(d, 1 H),7.66 
(s, 1H),7.35(s, 1H),6.85(d, 2H),4.11(s, 3H),3.80(m, 8H),3.58(q,2H),3.02(q,2H) 

Example 26 (Reaction2) 

[01 51] NMR(DMSO-d 6 ) 5 :1 0.33(s, 1 H),9.58(t. 1 H),8.94(s, 1 H),8.84(d, 1 H),8.55(d, 1 H),8. 27(s, 1 H),8.04(dd,1 H),7.98 
(d, 1H),7.91(d, 2H),7.76(d, 1H),7.65(s, 1H),7.33(s, 1H),6.86(d, 2H),4.70(d, 2H),4.11(s, 3H),3.80(bs, 8H) 

Example 27 

[0152] NMR(DMSO-d 6 ) 8:10.15(s, 1H),9.30(bs, 1H),9.03(s, 1H),8-89(d, 1H),8.54(d, 1H), 8.33(s, 0.5H),8.25(bs, 
0.5H),8.11(dd, 1H),7.87(d, 2H),7.77(d, 1H),7.57(bm, 1H), 7.43(s, 1H) ( 7.15(s, 1H),6.85(d, 2H),4.67(d, 2H),4.37(s, 3H), 
4.10(s, 3H),3.79(m, 8H) 

Example 28 

[0153] NMR(DMSO-d 6 ) 6 :9.48(s, 1H),8.82(bs, 2H),8.38(bs, 2H),8.32(t, 1H),8.06(s, 1H), 7.70(d, 1H),7.50(d, 1H), 
7.16(s, 1 H),6.92(s, 1 H),4.05(s, 3H),3.65(q,2H),3.61 (t, 2H),2.75(t, 2H),2.28(t, 2H),1 .76(m, 2H),1 .63(m, 2H),1 .47(m, 2H) 

Example 29 (Reaction 1) 

[0154] NMR(DMSO-d 6 ) 5 :10.1(3H, br),7.20(2H, d),6.82(2H, d),3.73(8H, s) 
Example 29 (Reaction2) 

[0155] NMR(DMSO-d 6 ):10.08(s, 0.5H),10.01(s, 0.5H),8.40(s, 0.5H),8.10(s, 0.5H),8.31 (s, 1 H),7.91-7.83(m, 1H), 
7.75-7.58(m, 4H),6.76(d, 2H),4.21(s,3H),3.73(s,8H) 

Example 29 (Reaction3) 

[0156] NMR(DMSO-d 6 ) 8 :10.32(s, 1H),10.04(s, 0.5H),9.97(s, 0.5H),8.32(s, 0.5H),8.03 (s, 0.5H),7.81(d, 1H), 
7.67-7.50(m, 3H),7.60-7.20(bs,5H),7.30(s, 1H),6.99(s, 0. 5H),6.97(s, 0.5H),6.75(d, 2H),4.09(s, 3H),4.03(d, 2H),3.73 
(s, 8H) 

Example 30 (Reaction4) 

[0157] NMR(DMSO-d 6 ) 5 :10.32(s, 1H),10.00(s, 0.5H),9.94(s, 0.5H),8.31(s, 0.5H),8.03 (s,0.5H),7.82(d, 0.5H),7.79 
(d, 0.5H),7.68-7.53(m, 3H),7.50-7.17(bs, 4H),7.30 (s, 1H),6.99(s, 0.5H),6.97(s, 0.5H),6.78(d, 2H),4.16(t, 4H),4.09(s, 
3H),4.03(d, 2H),3.59(t, 4H),2.01(s, 6H) 

Example 31 (Reaction3) 

[0158] NMR(DMSO-d 6 ) 5 :10.32(s, 1H),8.55(t, 0.4H),8.48(t, 0.6H),8.15(s t 0.6H),7.93(s, 0.4H),7.74(d, 0.4H),7.70(d, 
0.6H),7.62(s, 1H),7.60(m, 0.6H),7.46(d, 0.4H),7.4 3-7.20(bs, 4H),7.10(d, 2H),6.98(s,0.4H),6.95(s,0.6H),6.79(d, 2H), 
4.08(s, 3H). 4.03(d, 2H),3.70(s, 8H),3.43(q,2H),2.75(t, 2H) 
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Example 32 (Reactionl) 

[0159] NMR(DMSO-d 6 ) 5 ;7.07(d, 2H) t 6.62(d, 2H),3.73-3.56(m, 8H),2.86(bs, 2H),2.76-2. 72(m, 2H),2.59-2.51(m, 
2H),1.82-1.74(m, 2H) 

Example 32 (Reaction2) 

[01 60] NMR(DMSO-d 6 ) 5 :8.52(t, 0.5H),8.44(t, 0.5H),8.30(s, 1 H),8.25(s t 0.5H),7.99(s, 0.5H),7.79(d, 0.5H),7.76-7.71 
(m, 1H),7.58-7.54(m, 1.5H) f 7.07(d, 2H),6.67(d, 2 H),4.19(s, 3H),3.70(s, 8H),3.32(q,2H) l 2.53(t l 2H),1.80(m, 2H) 

Example 32 (Reaction3) 

[0161] NMR(DMSO-d 6 ) 8 :10.34(s, 1H),8.47(t, 0.5H),8.41(t, 0.5H),8.17(s, 0.5H),7.94(s, 0.5H),7.74-7.62(m, 2.5H), 
7.48-7.29(m, 5.5H) t 7.08(d, 2H),6.98(s, 0.5H),6.95(s, 0.5H),6.67(d, 2H),4.08(s, 3H),4.04(q t 2H) 1 3.30(m, 2H),1.79(m, 
2H) 

Example 33 

[01 62] NMR(DMSO-d 6 ) 5 :1 0. 1 3(s, 1 H),9.98-1 0.02(m, 1 H),8.33(s, 0.5H),8.03(s, 0.5H),7- 88(d, 2H), 7.81 (d, 1 H),7.65 
(d, 2H),7. 52(d, 1H), 7.43(s, 1H), 7.13(s, 1H), 6.85(d, 2H),6.76(d, 2H),4.11(s l 3H),3.80(s, 8H),3.73(s, 8H) 

Example 34 (Reactionl) 

[0163] NMR(CDCI 3 ) 5 :9.83(s, 1H), 7. 28(s t 1H),7.12(s,1 H),4.03(s, 3H) 
Example 34 (Reaction2) 

[0164] NMR(CDCI 3 ) 8 :9.85(s, 1 H),7.91(s,1H),4.13(s, 3H) 
Example 34 (Reaction3) 

[0165] NMR(DMSO-d 6 ) 5 :8.71(s, 1H),8.31(s, 0.5H),8.15(s, 0.5H),7.93(d, 0.5H),7.60(d, 0.5H),4.28(s, 3H) 
Example 34 (Reaction4) 

[0166] NMR(DMSO-d 6 ) 5 :8.88(bs, 1H),8.71(s, 1H),8.32(s, 0.5H),8.08(s, 0.5H),7.95-7.6 0(m, 2H),4.28(s, 3H),3.53 
(q,2H),2.81(t, 2H) 

Example 34 (Reactions) 

[0167] NMR(DMSO-d 6 ) 5 :9.04(bs, 2H),8.83(t, 0.5H),8.75(t,0.5H) p 8.73(s f 1H),8.63(bs, 2H),8.34(s, 0.5H),8.07(s, 
0.5H),7.87(d, 0.5H),7.80(bs, 1H) t 7.57(d, 0.5H),4.28 (s, 3H),3.63(q,2H),2.69(t, 2H) 

Example 34 (Reaction6) 

[0168] NMR(DMSO-d 6 ) 8 :10.41(s, 1H),9.03(bs, 2H),8.74(bs, 1H),8.60(bs, 2H),8.20(s, 1H), 7.94(d, 2H),7.80(d, 1H), 
7.68(s, 1H),7.65(d p 1H),6.82(d, 2H),4.20(s, 3H),3.79(m, 8H),3.64(m, 2H),2.70(m, 2H) 

Example 35 

[0169] NMR(DMSO-d 6 ) 8 :10.22(s, 1H), 9.01(bs, 2H),8.74(m, 0.5H),8- 68(m, 0.5H),8.59(bs, 2H),8.27(s, 0.5H),8.05 
(s, 0.5H) f 7.81-7.73(m, 2.5H),7.57(s, 0.5H),7.54(s, 1H), 7.05(d f 2H, J=8.1),6.67(d, 2H, J=8.1 ),4.15(s. 3H),3.70(s, 8H), 
3.63(m, 2H),2.68 (m, 2H),2.37(t, 2H),1.84(m, 2H) 

Example 36 

[0170] NMR(DMSO-d 6 ) 8 :8.79(bs, 1 H),8.24(s, 1 H),8.16(s, 1 H),7.74(d, 1 H),7.62(d, 1 H),7. 56(s, 1 H),4.16(s, 3H),3.59 
(m, 2H),2.62(t, 2H) 
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Example 37 (Reaction 4 !) 

[0171] NMR(DMSO-d 6 ) 5:10.13(s, 0.4H),10.04(s, 0.6H),8.73(s, 1H),8.46(s, 0.6H),8.13 (s, 0.4H),7.95(d, 0.6H), 
7.90-7.82(m, 1H),7.67-7.60(m, 2.6H),6.77(d, 2H) f 4.29 (s, 3H),3.73(s, 8H) 

Example 37 (Reaction2) 

[0172] NMR(DMSO-d 6 ) 8 :10.62(s, 1H),10.10(s, 1H),8.30(s, 1H),7.91(d, 1H, J=8.8),7.71 (d, 1H, J=8.8),7.65(d, 3H), 
7.59(s, 1H),7.70-7.20(bs ( 4H),6.77(d, 2H),4.18(s, 3H), 4.13(d, 2H),3.74(s f 3H) 

Example 38 (Reaction 1) 

[01 73] NMR(DMSO-d 6 ) 8 :8.68(s, 2H),8.26(bs, 1 H),7.87(d, 1 H),7.67(bd, 1 H) 
Example 38 (Reaction2) 

[0174] NMR(DMSO-d 6 ) 8 :8.85(m, 1H),8.68(s, 2H),8.23(s, 0.5H),8.05(s, 0.5H),7.82(d, 0. 5H),7.62(d, 0.5H) p 7.74(m, 
1H),3.55(q,2H),2.81(t > 2H) 

Example 38 (Reaction3) 

[0175] NMR(DMSO-d 6 ) 8:9.12(bs, 2H),8.88(m, 1H),8.78(bs, 2H),8.72(bs, 2H),8.26(s, 0.5 1-0,8.14(3,0.5^,7.82^, 
1H),7.70(d, 0.5H),7.60(d, 0.5H),3.65(q,2H),2.74(t, 2 H) 

Example 38 (Reaction4) 

[0176] NMR(DNSO-d 6 ,80°C) 8 :8.89(bs, 2H),8.48(bs, 2H),8.10(s, 1H),7.83(s, 1H),7.74(d, 1H),7.56(d, 1H),7.54(s, 
1H) t 7.06(d, 2H),6.69(d, 2H),3.69(s, 8H),2.76-2.37(m, 8 H),1.90(m, 2H) 

Example 39 

[0177] NMR(DMSO-d 6 ) 8 :8.11(s, 1H),8.00(s, 1H),7.80-7.45(m, 8H),3.77(t, 2H),2.79(t, 2 H) 
Example 40 (Reactionl) 

[0178] NMR(DMSO-d 6 ) 8 :10.08(s, 0.5H),10.03(s, 0.5H),8.69(bs, 2H),8.35(s, 0.5H),8.13 (s, 0.5H),7.87-7.70(m, 2H), 
7.60(d, 2H),6.77(d, 2H),3.73(s, 8H) 

Example 40 (Reaction2) 

[0179] NMR(DMSO-d 6 ) 8 :12.25(s, 1H),10.31(s, 1H),8.40(s, 1H),8.33(s, 1H) p 8.10(d, 1H, J =8.8),7.85(d, 1H, J=8.8), 
7.69(m, 2H),7.63(d, 2H, J=8.8),7.60-7.25(bs, 4H) t 6.77 (d, 2H),4.22(d, 2H), 3.74(s, 8H) 

Example 41 (Reactionl) 

[0180] NMR(DMSO-dg) 8 :8.25(m, 2H),7.90(m, 2H),7.72(d, 1 H),3.89(s, 3H) 
Example 41 (Reaction2) 

[0181] NMR(DMSO-d 6 )S:8.24(d, 1H),8.21(s, 1H),7.95(d, 1H),7.89(d, 1H),7.71(d, 1H) 
Example 41 (Reaction3) 

[0182] NMR(DMSO-d 6 ) 8 :8.92(t, 1H),8.27(d, 1H),8.19(s, 1H),7.90(d, 1H),7.81(d, 1H),7. 70(d, 1H),3.53(q,2H),2.78 
(t, 2H) 
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Example 41 (Reaction4) 

[0183] NMR(DMSO-d 6 )8:9.11(bs,2H),8.88(bs, 1H),8.71(bs, 2H).8.22(m, 2H),8.10(s, 1H),7.86(d, 1H),7.68(bs, 1H), 
3.67(q,2H),2.75(t, 2H) 

Example 41 (Reaction6) 

[0184] NMR(CD 3 OD) 8 :8.04(s, 1H),7.73(d, 1H),7.59(d, 1H),7.55(d, 1H),7.08(d, 2H),6.72 (d, 1H),6.65(d, 2H),3.77(t, 
2H),3.68(t, 4H),3.61(t, 4H),2.78(t, 2H) t 2.61(t, 2H), 2.43(t, 2H),2.01(m, 2H) 

Example 42 

[0185] NMR(DMSO-d 6 ) 8 :9.08(bs, 2H),8.77(m, 1H),8.67(bs, 2H),8.40(s, 1H),8.07(bs, 0.8 H),8.02(s, 0.2H),7.76(bs, 
1H),7.70(d, 1H),7.53(d, 1H),6.82(d, 1H),3.63(m, 2H), 2.72(m, 2H) 

Example 43 

[0186] NMR(DMSO-d 6 )S:8.3-8.15(m, 1H),7.91(d, 1H),7.90(m f 1H),7.71-7.64(m, 1H),7.57 (d, 1H) 
Example 44 (Reactionl) 

[0187] NMR(DMSO-d 6 ) 5 :14.2-11.3(1 H, br),7.89(1H, d, J=8.2),7.71(1 H, d, J=8.2),7.30(1 H, d, J=4.4),7.08(1H, d, 
J=4.4),5.8-2.5(2H, br) 

Example 44 (Reaction2) 

[0188] NMR(DMSO-d 6 ) 8 :8.90(1H, t, J=5.5),8.16(1H, s),7.81(1H, d, J=8.1),7.69(1 H, d, J= 8.1),7.30(1H, d, J=3.7), 
7.07(1H, d, J=3.7),3.54(2H, q,J=5.9),5.80-3. 15(2H, br), 2.82(2H, t, J=6.6) 

Example 44 (Reaction3) 

[0189] NMR(DMSO-d 6 ) 8:9.06-8.80(2H, br),8.67-8.45(2H, br),8.56(1H, m),7.99(1H, s),7. 64(1H, d, J=8. 8), 7.48(1 H, 
d, J=8.8),7.00(1H, d, J=3.7),6.80(1H, d, J=3.7),3.61(2 H, m),2.66(2H, t, J=6.6) 

Example 44 (Reaction4) 

[0190] NMR(DMSO-d 6 ) 8 :9.05(2H, bs),8.63(2H, bs),8.62-8.75(1H, m),8.14-7.92(3H, m),7. 4-7.74(5H, m),6.96-6.87 
(1H, m),6.24(1H, bs),3.56-3.70(2H, m),2.70(2H, t, J=5.9) 

Example 45 

[0191] NMR(DMSO-d 6 ) 8 :8.25(1H, s),7.98(1H, bs),7.69(1H, dd),7.51(1H, d),6.88(1H, d), 5.93(1H, d),3.67(2H, t), 
2.57(2H, t) 

Example 46 

[0192] NMR(DMSO-dg) 8 :7.( ),6.87(1H, d),6.66(2H, d),5.82(1H, d),2.00(2H, q),3.77(2 H, t),2.38(2H, t),2.61(2H, t), 
3.4-3.7(8H, m),2.78(2H, t) 

Example 47 (Reactionl) 

[0193] (DMSO-d 6 ) 8 :8.52(m, 0.5H),8.46(m, 0.5H),8.29(s, 1H),8.24(s, 0.5H),8.00(s t 0.5 H),7.78-7.62(m, 1.5H),7.57 
(bs, 1.5H),4.19(s, 3H),3.30(m I 2H),2.30(t, 2H),1.80 (m, 2H) 

Example 47 (Reaction2) 

[0194] (DMSO-d 6 ) 8 :9.66(s, 1H) f 8.56(t, 0.5H),8.48(t, 0.5H),8.29(s, 1H),8.26(s, 0.5H), 8.00(s, 0.5H),7.82-7.71(m, 
1.5H),7.58-7.54(m, 1.5H),7.41(d f 2H),6.68(d, 2H),4. 19(s, 3H),3.68(s, 8H),3.33(m, 2H),2.34(t, 2H),1.86(m, 2H) 
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Example 47 (Reaction3) 

[0195] (DMSO-d 6 ) 8:10.29(s, 1H),9.69(s, 1H),8.5-8.4(m, 1H),8.19(s, 0.5H),7.95(s, 0.5 H),7-73(d, 0.5H),7.69(d, 
0.5H),7.59(d, 0.5H),7.45(d, 0.5H),7.43(d, 2H),7.27(s, 1H),7.60-7.20(bs, 5H),6. 95(d, 1H),6.68(d, 2H),4.08(s > 3H),4.02 
(s, 2H),3.68(s, 8H),3.35(m, 2H),2.34(t, 2H),1.86(m, 2H) 

Example 48 (Reaction 1) 

[0196] (CDCI 3 ) 8 :8.26(d, 1 H),8.07(dd, 1 H),7.32(d, 1 H),2.34(bs, 2H) 
Example 48 (Reaction2) 

[0197] (CDCI3) 8 :8.28(d, 1H),8.10(dd, 1H),7.24(d, 1H),3.75(t, 4H),3.59(t, 4H) 
Example 48 (Reaction3) 

[0198] (DMSO-d 6 )8:10.34(s, 1H),8.41(bs, 1H),8.32(d, 1H),8.03(d, 1H),7.87(d, 1H),7.7 3(dd, 1H),7.71(bs, 1H),7.59 
(d, 1H),7.37(d, 1H),4.21(s, 3H),3.61(t, 4H),3.50(t, 4H) 

Example 48 (Reaction4) 

[0199] (DMSO-d 6 ) 8 :10.53(s, 2H),8.30(s, 1H),8.04(d, 1H) t 7.99(d, 1H),7.77(d, 1H),7.74 (dd, 1H),7.66(t, 1H),7.48(s, 
1H),7.37(4H+1H),7.18(s, 1H),4.11(s, 3H),4.06(d, 2 H),3.62(t, 4H),3.50(t t 4H) 

Example 49 

[0200] (DMSO-d 6 ) 8 :10.55(s, 1H),10.50(s, 1H),8.30-7.13(m, 12H),4.11(s, 3H),4.07(d, 2 H),3.67(t, 4H),3.56(t, 4H) 
Example 50 (Reactionl) 

[0201] (DMSO-d 6 ) 8 :10.45(s, 0.5H) f 10.38(s, 0.5H),8.62-7.10(8H),4.21(s, 3H),3.72(s, 8H) 
Example 50 (Reaction2) 

[0202] (DMSO-d 6 )8 :10.58(s t 1H),10.50(s, 1H),8.30(s, 1H),8.19(d, 1H) t 7.98(dd, 1H),7. 75(d, 1H),7.64(t, 1H),7.45(s, 
1H),7.35(4H+1H),7.15(s t 1H),4.10(s f 3H),4.07(d, 2H),3.73(s, 8H) 

Example 51 (Reactionl) 

[0203] (CDCI3) 8 :8.17(d, 1H),7-54(dd, 1H),7.39(d, 1H),3.86-3.23(m, 8H) 
Example 51 (Reaction2) 

[0204] (DMSO-d 6 ) 8 :8.02(d, 1H),6.84(dd, 1H),6.61(d, 1H),4.86(bs, 2H),3.67-3.01(m, 14 H) 
Example 51 (Reaction3) 

[0205] (CDCI3) 8 :8.17(d, 1H),6.71(dd, 1H),6.50(d, 1H),4.11-3.22(m, 16H) 
Example 51 (Reaction4) 

[0206] (DMSO-d 6 ) 8 :9.94(d, 1H),8.30-6.67(m ( 8H),4.20(s, 3H)3.76(s, 8H),3.52(s, 6H),3. 31 (s, 2H) 
Example 51 (Reactions) 

[0207] (DMSO-d 6 ) 8 :10.36(s, 1H),9.98(s, 1 H) t 8.16-6.66(m, 13H),4.09(s, 3H),4.03(d, 2H), 3.77-3.35(m, 16H) 
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Example 52 (Reaction*!) 

[0208] (CDCI 3 ) 8 :8.05(d, 1 H),7.68(s, 1 H),7.52(m, 1 H),3.53(q,2H),2.54(t, 2H),2.26(s, 6H) 
Example 52 (Reaction2) 

[0209] (DMSO-d 6 ) 5 :8.27(t, 1H),7.94(d, 1H),6.80(dd, 1H),6.58(d, 1H),4.86(bs, 2H),3.5 5(s, 8H),3.27(q,2H),2.38(t, 
2H),2.34(s, 6H) 

Example 52 (Reaction3) 

[0210] (DMSO-d 6 ) 5 :8.42(t, 1H),7.98(d, 1H),6.95(dd, 1H) J 6.77(d, 1H),4.37(t, 4H),3.90 (t, H),2.27(s, 6H) (comment: 
Signals of ethylene in the dimethytaminoethyl residue could not be identified, because they were overlapped by those 
of solvent.) 

Example 52 (Reaction4) 

[0211] (DMSO-d 6 ) 8 :10.25(bs, 1H),9.17(bt, 1H),8.36(d, 1E),8.32(d, 1H),8.21(s, 0.5H), 8.09(s, 0.5H),7.88-7.62(3H), 
7.14(d, 1H),7.03(dd, 1H) l 4.22(s l 3H),3.82(s > 8H), 3.69(m, 2H) t 3.30(m, 2H),2.89(s, 6H) 

Example 52 (Reaction5) 

[0212] (DMSO-d 6 )S :10.52(s, 2H),9.25(bt, 1H),8.64(bs, 1E),8.35(d, 1H),8.19(s, 1H),7. 90(d, 1H),7.78(d, 1H),7.67(t, 
1H),7.46(s, 1H),7.39(bs, 4H),7.17(s, 1H),7.03(d, 1H),4.11(s, 3H),4.06(d, 2H),4.00-3.40(m, 10H),3.32(m, 2H),2.85(d, 
6H) 

Example 53 (Reactionl) 

[0213] (DMSO-d 6 ) 8 :10.12(s, 1H),10.04(s, 1H),9.97(s, 1H).8.32(s, 0.5H),8.25(m, 1H),8. 03(s, 0.5H),7.80-7.50(m, 
4H),7.40-6.85(bs, 4H),7.29(s, 1H),6.96(s, 1H),6.75(d, 2H),4.08(s, 3H),3.73(s, 8H),3.34(m, 2H) 

Example 53 (Reaction2) 

[0214] (DMSO-d 6 )8 :11.10(s, 1H),10.20(s, 1H),8.28(bs, 3E-1H),7.98(d, 1H),7.89(t, 1H), 7.76(d, 1H),7.63(d f 2H),7.54 
(s, 1H),7.23(s, 1H),7.65-6.90(bs, 4H),6.77(d, 2H), 4.12(s, 3H),4.05(m, 1H),3.74(s, 8H),3.21(m, 2H),1.85(m, 2H),1.57 
(m, 2H) 

Example 54 

[0215] (DMSO-d 6 ) 8 :10.02(s, 0.5H),9.95(s, 0.5H),9.71(s, 1 H),8.32(s, 0.5H) f 8.01(s, 0. 5H),7.80(dd, 1H),7.66(d, 2H), 
7.62(d, 0.5H),7.49(d, 0.5H),7.33-7.30(m, 6H),7.0 3(d, 1H),6.76(d, 2H),4.07(s, 3H),3.73(s, 8H),3.48(s, 2H),3.00(s, 2H), 
2.50-2.45 (bd, 8H) 

Example 55 

[0216] (DMSO-d 6 ) 8:10.05(s, 0.5H),9.97(s, 0.5H),9.93(s, 1H),8.31(s, 0.5H),8.03(s, 0. 5H),7.82(d, 0.5H),7.79(d, 
0.5H),7.65(m, 2.5H),7.51(d, 0.5HJ.7.31 (s, 1 H),7.07 (s, 6.5H),7.03(s, 6.5H),6.75(d, 2H),4.08(s, 3H),3.73(s, 8H),3.38(m, 
2H),3.10(m, 4H),2.73(m, 4H) 

Example 56 

[0217] (DMSO-d 6 ) 8 :11.71(s, 1H),10.20(s, 1H),8.29(s, 1H),7.99(d, 1H),7.77(d, 1H),7.7 3(s, 2H),7.67(s, 1H),7.65(d, 
2H),7.36(s, 1H),6.77(d, 2H),4.15(s, 3H),3.74(s, 8H) 

Example 57 

[0218] (DMSO-d 6 ) 8:10.05(s, 1H),10.04(s, 0.6H),9.96(s, 0.4H),8.31(s, 0.6H),8.02(s, 0. 4H),7.80(m, 1H),7.64(bs, 
3.4H),7.50(d, 0.6H),7.27(s, 1H),7.16(s, 1H),6.88(m, 2 H) t 6.75(d,2H),4.29(t f 2H),4.08(s, 3H),3.73(s, 8H),2.77(t, 2H) 
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Example 58 (Reaction 1) 

[0219] (DMSO-d 6 ) 5 :10.42(bs, 1H),8.62(t, 1H),7.89(d, 1H),7.88(d, 1H),7.59(t, 1H),2.1 0(s, 3H) 
5 Example 58 (Reaction2) 

[0220] (DMSO-d 6 ) 8 :7.30(m, 3H),6.97(m, 1 H),6.33(bt, 1H),3.09(m, 2H),1 .18(t, 3H) 
Example 58 (Reaction3) 

10 

[0221] (CDCI 3 ) 8 :7.53-7.46(m, 2H),7.30(t, 1H),7.00(dd, 1H),3.84(t, 2H),3.56-3.45(m, 4H),1.93(bs, 1H),1.20(t, 3H) 
Example 58 (Reaction4) 

15 [0222] (CDCI3) 8 :8.21(s, 1H),8.15-8.03(m, 2H),7.67(t, 1H),3.82(s, 4H),3.63(m, 2H),1. 30(t, 3H) 
Example 58 (Reactions) 

[0223] (CDCI3) 8 :10.32(bs, 2H),7.25(t, 1 H),6.74-6.67(m, 2H),6.62(d, 1H),3.82-3.60(m, 4H) l 3.42(q,2H),1.09(t, 3H) 

20 

Example 58 (Reaction6) 

[0224] (DMSO-d 6 ) 8 :10.10(s t 0.5H),10.01(s, 0.5H),8.41-6.44(m, 9H),4.21(s t 3H),3.74 (t, 2H),3.61(t, 2H),3.46-3.38 
(m, 2H),1.12(t, 3H) 

25 

Example 58 (Reaction7) 

[0225] (DMSO-d 6 ) 8:10.44(s, 1H),10.06(s, 0.5H),9.97(s, 0.51-0,8.35-6.33^, 12H),4.12 (s, 3H),3.75(t, 2H),3.61(t, 
2H),3.49-3.39(m, 2H),1.13(t, 3H) 

30 

Example 59 

[0226] (DMSO-d 6 ) 8:10.02(s, 0.5H),9.96(s, 0.5H),9.92(s, 1H),8.33(s, 0.5H),8.03(s, 0. 5H),7.82(t, 0.5H),7.79(d, 
0.5H),7.66(d, 2H),7.63(d, 0.5H),7.52(d, 0.5H),7.36 (s, 1H),7.07(dd, 0.5H),6.97-6.93(m, 2H),6.76(d, 2H),6.15(dd, 1H) t 
35 4.11(s, 3H),3. 73(s, 8H) 

Example 60 

[0227] (DMSO-d 6 ) 8 :9.97(s, 2H),8.19(bs, 1H),7.80(d, 1H),7.64(d p 2H),7.60(m ( 1H),7.28 (s, 1H),6.93(s, 1H),6.76(d, 
40 2H),4.08(s, 3H),3.73(s, 8H),2.75(t, 2H),2.56(t,2H), 2.09(s, 3H) 

Example 61 

[0228] (DMSO-d 6 )8:10.33(s,0.5H),10.27(s, 0.5H),9.99(s, 1H),8.34(bs, 1H),8.04(bs, 1 H),7.81(d, 1H),7.73(d, 1H), 
45 7.53(bd, 1H),7.36(d, 1H),7.28(s, 1 H+1H),6.93(bs, 1H), 4.08(s, 1H),3.61(t t 4H),3.50(t, 4H),2.75(t, 2H)2.56(t, 2H),2.09 
(s, 3H) 

Example 62 ( Reaction 1) 

50 [0229] (CDCI3) 8 :7.95-7.86(m, 2H),6.95-6.88(m f 1H-1),3.91(bs, 4H),3.74-3.69(m, 4H), 2. 87(bs, 2H) 
Example 62 (Reaction2) 

[0230] (CDCI3) 8 :8.01-7.91(m, 2H),6.88(t, 1H),3.84(t, 4H),3.68(t, 4H) 

55 

Example 62 (Reaction3) 

[0231] (DMSO-d 6 ) 8 :10.29(bs, 1H),8.40-7.11(m, 8H),4.21(s, 3H) t 3.66(t, 4H),3.55(t, 4H) 
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Example 62 (Reaction4) 

[0232] (DMSO-d 6 ) 8:10.29(s, 0.5H),10.22(s, 0.5H),9.99(s, 1 H),8.33-6.92(m, 12H),4.08 (s, 3H),3.66(t, 4H),3.55(t, 
4H),2.75(t, 2H),2.56(t, 2H),2.09(s, 3H) 

5 

Example 63 

[0233] (DMSO-d 6 ) 8 :9.98(s, 1H),9.64(s, 0.5H),9.58(s, 0.5H) ( 8.30(s, O.SHJ.S.OSfs, 0.5 H),7.83-7.78(m, 1H),7.65(d, 
0.5H),7.50(d, 0.5H),7.27(s, 1H),7.15(s, 0.5H),7.1 2(s, 0.5H),6.93(dd, 1H),6.66(s, 1H),6.61(d, 1H),4.08(s, 3H),3.75(s, 
10 8H),2.75(t, 2H),2.56(t, 2H),2.21 (s, 3H),2.09(s, 3H) 

Example 64 

[0234] (DMSO-d 6 ) 8 :9.98(s, 1H),9.64(s t 0.5H),9.58(s, 0.5H),8.61(s, 0.5H),8.30(s, 0.5 H),8.03(s, 0.5H),7.96(m1H), 
15 7.65(d, 1H),7.50(d, 1H),7.35(dd, 0.5H),7.27(s, 1H), 6.66(s, 1H),6.61(d, 1H),4.08(s, 3H),3.74(s, 8H),2.75(t, 2H),2.56(t, 
2H),2.21(s, 3H),2.09(s, 3H) 

Example 65 (Reaction 1) 

20 [0235] (CDCI 3 ) 5 :8.34(d, 1H),8.29(dd, 1H),7.53(d, 1H),4.69(t t 2H),3.51(m, 4H),3.41(m, 4H) 
Example 65 (Reaction2) 

[0236] (CDCI3) 5 :8.55(d, 1 H),8.36(dd, 1 H),7.50(d, 1 H),3.61 (m, 8H) 

25 

Example 65 (Reaction3) 

[0237] (DMSO-d 6 ) 8 :10.58(bs, 1H),10.51(bs, 1 H),8.45-7.57(8H),4.21(s, 3H),3.60(t, 2H), 3.37(t, 4H) 

30 Example 65 (Reaction4) 

[0238] (DMSO-d 6 ) 8:10.51(s, 0.5H),10.44(s, 0.5H),9.99(s, 1H),8.37-6.93(8H),4.08(s, 3H),3.60(t, 4H),3.37(t, 4H), 
2.76(t, 2H),2.57(t, 2H),2.10(s, 3H) 

35 Example 66 (Reaction 1) 

[0239] (CDCI3) 8 :8.45,(d, 1H),6.56(d, 1H),5.02(t, 2H),4.14(bs, 4H),3.77(m, 4H) 

Example 66 (Reaction2) 

40 

[0240] (CDCI3) 8 :8.49(d, 1H),6.29(d, 1H),4.40(t, 4H),3.87(t, 4H) 
Example 66 (Reaction3) 

45 [0241] (DMSO-d 6 )8 :10.46(s, 0.5H),10.40(s, 0.5H),8.45-7.51(m, 6H),6.52(d, 1 H),4.21 (s. 3H),4.13(t, 4H),3.88(t, 4H) 
Example 66 (Reaction4) 

[0242] (DMSO-d 6 ) 8 :10.39(s ( 0.5H),10.35(s, 0.5H),9.99(s, 1H),8.36(s, 0.5H),8.09(s, 0. 5H),7.87-7.82(m, 1H),7.69 
50 (d, 0.5H),7.55-7.50(m, 1.5H),7.28(s, 1H),6.95(dd, 1H), 6.52(d, 1H),4.13(t t 4H),4.09(s, 3H),3.88(t, 4H),2.76(t, 2H),2.57 
(t, 2H),2.09(s, 3H) 

Example 67 

55 [0243] (DMSO-d 6 ) 8 :10.30(s, 1H),9.99(s, 1H),8.19(bs, 1H),7.82(d, 1H),7.64(d, 2H, 8.8), 7.58(m, 1H),7.29(s, 1H), 
6.96(s, 1H),6.76(d, 2H),4.09(s, 3H),3.73(s, 8H),3.54(t, 2H),2.95(s, 6H),2.93(m, 2H) 
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Example 68 

[0244] (DMSO-d 6 ) 6: :10.32(s, 1H),10.26(bs, 1H),8.33-6.97(m, 8H),4.09(s t 3H),3.66(t, 4 H),3.57-3.51(m, 6H), 
2.95-2.90(m t 8H) 

Example 69 

[0245] (DMSO-d 6 )5:10.29(s, 1H),9.61(bs, 1H),8.23(bs, 1H),7.58(bs, 1H),7.52(d t 1H),7. 28(s, 1H),7.14(d, 1H),6.95 
(s, 1H),6.65(s, 1H),6.61(d, 1H),4.10(s, 3H),3.74(s, 8 H),3.54(t, 2H),2.95(s, 6H),2. 93(t, 2H),2.21(s, 3H) 

Example 70 

[0246] (DMSO-d 6 ) 6:10.29(s, 1H),9.64(s, 0.5H),9.58(s, 0.5H),8.30-6.55(8H),4.09(s, 3 H),3.74(s, 8H),3.54(t, 2H), 
2.95(s, 6H),2.93(2H),2.21(s, 3H) 

Example 71 

[0247] (DMSO-d 6 ) 5:10.53(s, 1H),10.49(s, 1H),8.28(1H+1l-l),8.13(dd, 1H),7.87(dd, 1H), 7.70(d, 1H),7.64(d, 1H), 
7.34(d, 1H),7.02(d, 1H),4.10(s, 3H) t 3.60(t, 4H),3.55(t, 2H),3.37(t, 4H),2.96(s, 6H) 

Example 72 

[0248] (DMSO-d 6 ) 8 :10.54(s, 1H),10.43(bs, 1H),8.26(bs, 1H),7.90(d, 1H),7.65(d, 1H),7. 52(d, 1H),7.34(s, 1H),7.04 
(s, 1H),6.52(d, 1H),4.13(t, 4H),4.10(s, 3H),3.88(t, 4 H),3.56(t, 2H),2.96(6H+2H) 

Example 73 

[0249] (DMSO-d 6 ) 5:10.37(s, 1 H),10.33(bs, 1H),8.23(bs, 1H),8.04(d, 1H),7.85(dd, 1H), 7.73(dd, 1H) t 7.63(d, 1H), 
7.37(d, 1H),7.33(d, 1H),7.00(d, 1H),4.09(s, 3H),3.61 (t, 4H),3.60(m, 4H),3.51(m, 6H),2.95(s, 6H),2.94(2H) 

Example 74 

[0250] (DMSO-d 6 ) 5:10.32(s, 1H),10.26(bs, 1H),7.83-6.97(m, 8H),4.09(s, 3H),3.66(t, 4 H),3.55-3.35(m, 6H), 
2.94-2.90(m, 8H) 

Example 75 

[0251] (DMSO-d 6 ) 5 :10.56(s, 1H),9.69(s, 1H),8.21(s, 1H),7.87(d, 1H),7.63(d, 1H),7.36 (s, 1H),7.14(d, 1H),6.66(s, 
1H),6.62(d, 1H),4.09(s, 3H),3.75(s, 8H),3.56(t, 2H), 2.96(2H),2.21(s, 3H) 

Example 76 

[0252] (DMSO-d 6 ) 8 :10.50(s, 1H),9.66(s, 0.5H),9.59(s, 0.5H),8.30(s, 0.5H),8.05(s, 0. 5H),7.83-7.80(m, 1H),7.65(d, 
0.5H),7.49(d, 0.5H),7.23(s, 1H),7.13(d, 1H),6.99 (d, 1H),6.66(s, 1H),6.61(d, 1H),4.09(s, 3H),3.74(s, 8H),3.55(t, 2H), 
2.96(s, 6H), 2.96(2H),2.21(s, 3H) 

Example 77 

[0253] NMR(DMSO-d 6 ) 8:10.07(s, 1H),9.98(bs, 1 H),8.32-7.63(m, 5H),7.29(s, 1H),6.95(s, 1H),6.72(d, 2H),4.08(s, 
3H),3.73(s, 8H),3.10(s, 2H),2.17(s, 3H) 

Example 78 

[0254] NMR(DMSO-d 6 ) 8 :10.08(s, 1H),10.03(s, 0.5H),9.96(s, 0.5H),8.33(s, 0.5H),8.03 (s, 0.5H) p 7.85-7.79(m, 1H), 
7.72-7.51(m, 3H),7.31(s, 1H),7.11(d t 1H),6.78-6.71 (m, 2H).4.58(s, 2H),4.10(s, 3H),3.73(s, 8H),2.97(s, 6H) 
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Example 79 

[0255] NMR(DMSO-d 6 ) 6:10.26(s, 1H),10.02(s, 0.5H),9.96(s, 0.5H),8.50(d, 1H),8.32(s, 0.5H),8.01(s, 0.5H), 
7.83-7.25(m, 8H),6.95(d, 1H),6.76(d, 2H),4.07(s, 3H),3.80 (s, 2H),3.73(s. 8H) 

5 

Example 80 

[0256] NMR(DMSO-d 6 ) 5 :10.27(s, 1H),10.01(bs, 0.5H).9.96(bs, 0.5H),8.52(d t 2H),8.32 (bs, 0.5H),8.02(bs, 0.5H), 
7.81 (bd, 1H) t 7.64(bd, 2H+0.5H),7.51(bd, 0.5H).7.35 (d, 2H),7.27(s, 1H),6.94(bs, 1H),6.76(d, 2H),4.07(s, 3H),3.73(s, 
10 8H),3.66(s, 2H) 

Example 81 

[0257] NMR(DMSO-d 6 ) 5 :10.25(s, 1H),10.02(s, 0.5H),9.96(s, 0.5H),8.54(dd, 1H),8.47(d d, 1H),8.32(s, 0.5H) t 8.02 
15 ( St 0.5H),7.83-7.72(m, 2H),7.66(d, 2H),7.63(d, 0.5H), 7.51 (d, 0.5H),7.36,(dd, 1 H),7.27(s, 1 H),6.95(dd, 1 H),6.76(d, 2H), 
4.07(s f 3H),3. 73(s, 8H),3.65(s, 2H) 

Example 82 

20 [0258] NMR(DMSO-d 6 )8:10.66(s, 1H),10.01(s, 1H),9.03(s, 1H),8.93(d, 1H),8.55(d, 1H), 8.13(s, 0.5H),8.11(d, 1H). 
7.64(d, 2H),7.63(bs, 1H),7.30(d, 1H),7.00(s, 1H),6.7 6(d, 2H),4.37(s, 3H),4.08(s, 3H),3.99(s, 2H),3.73(s, 8H) 

Example 83 

25 [0259^ NMR(DMSO-d 6 ) 8 :10.36(s, 1H),10.08(s, 1H),8.22(bs t 1H),7.87(d, 1H),7.68(d, 2H), 7.65(d, 1H), 7.37(s, 1H), 
7.04(s, 1H),6.76(d, 2H),4.09(s, 3H),3.73(s, 8H),3.45-3. 32(m, 2H),3.10(s, 9H),2.40(t, 2H),2.05(m, 2H) 

Example 84 

30 [0260] NMR(DMSO-d 6 ) 8 :9.97(s, 1H),8.49(bs, 1H),8.12-7.93(m, 1H),7.71-7.38(m, 2H),7. 26(s, 1H) l 7,10(d, 2H, 
J=8.8), 6.91 (s, 1H),6.69(d, 2H, J=8.8),4.06(s, 3H),3.70(s, 8H),3.42-3.33(m, 4H),2.75(t, 2H),2.56(t, 2H),2.09(s, 3H) 

Example 85 

35 [0261] NMR(DMSO-d 6 ) 8 8:10.31(s, 0.7H),9.98(s, 0.3H),8.47(m, 1H),8.16(s, 0.7H), 7. 93(s, 0.3H),7.73-7.58(m, 
1.3H),7.46(d, 0.7H),7.27(s, 1H),7.10(d, 2H),6.93(d, 1H),6. 69(d, 2H),4.08(s, 3H),3.70(s, 8H),3.53(t, 2H),3.42(m, 2H), 
2.94(s, 8H),2.75(m, 2 H) 

Exampte 86 (Reaction 1) 

40 

[0262] NMR(CDCI 3 ) 8 :7.98(d, 1 H),6.66(m, 2H),4.84(d, 2H),3.56(s, 8H),2.55(s, 3H) 
Example 86 (Reaction2) 

45 [0263] NMR(CDCI 3 ) 8 :8.11(d, 1H),6.55(dd, 1H),6.47(d, 1H),3.84(t, 4H),3.68(t, 4H),2.6 6(s, 3H) 
Example 86 (Reaction3) 

[0264] NMR(DMSO-d 6 )S:9.92(s, 1H),8.30(d, 1H),8.29(s, 1H),7.91(d, 1H),7.70(d, 1H),7.64(d, 1H),7.14(d, 1H),6.66 
50 (s, 1H),6.61(d, 1H),4.21(s, 3H),3.75(s, 8H),2.21(s, 3 H) 

Example 86 (Reaction4) 

[0265] NMR(DMSO-d 6 ) 8 :10.52(s t 1H),9.82(s, 1H),8.28(s, 1H),7.99(d, 1H),7.75(d, 1H), 7.64(t, 1H),7.48(s, 1H),7.36 
55 (bs, 4H),7.18(s, 1H),7.14(d, 1H),6.66(s, 1H),6.62 (d, 1H),4.10(s, 3H),4.06(d, 2H),3.75(s, 8H),2.21(s, 3H) 
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Example 87 

[0266] NMR(DMSO-d 6 )8 :10.27(s, 1H),9.78(s, 1H),8.25(s, 1H),7.96(d, 1H),7.71(d, 1H),7. 44(d, 1 H),7.14(d, 1H),7.10 
(s, 1H),6.67(s, 1H), 6.62(d, 1H),4.08(s, 3H),3.75(s, 8 H) f 3.06(m, 2H),2.75(m, 6H),2.40(t, 2H),2.21(s, 3H),1.97(m t 2H) 

Example 88 

[0267] NMR(DMSO-d 6 )5:10.41(s, 1 H),10.01(s, 0.5H),9.95(s, 0.5H),8.33(s, 1H),8.03(s, 1H),7.90(d, 1H),7.80(t, 1H), 
7.67-7.61{m, 3H),7.38(s, 1H),7.24(d, 1H),7.14-7.1 1(m, 1H),6.76(d, 2H),6.68(dd, 1 H),3.4.11(s, 3H),3.73(s, 8H) 

Example 89 (Reactionl) 

[0268] NMR(DMSO-d 6 ) 8 :8.02(d, 2H),6.79<d, 2H) ( 4.86(t, 1H),3.58(t, 2H),3.51(m, 4H),1. 13(t, 3H) 
Example 89 (Reaction3) 

[0269] NMR(DMSO-d 6 ) 5 :7.24(d, 2H),6.89(d, 2H),3.79(m, 4H) > 3.42(q,2H),1.07(t, 3H) 
Example 89 (Reaction4) 

[0270] NMR(DMSO-d 6 ) S:10.03(s, 0.5H),9.96(s, 0.5H),8.60-7.58(7H),6.71(d, 2H),4.21 (s, 3H),3.72(bm, 2H),3.61 
(bm, 2H),3.43(q,2H),1.10(t I 3H) 

Example 89 (Reaction6) 

[0271] NMR(CDCI 3 ) 8 :7.47(d, 2H),6.65(d, 2H),3 63(m, 4H), 3.48(q, 2H), 1.21(t, 3H) 
Example 89 (Reaction7) 

[0272] NMR(CDCI 3 ) 8 : 7.97{d, 2H),6.67(d, 2H),3.63(m, 4H),3.51(q, 2H), 1.22(t, 3H) 
Example 89 (Reaction8) 

[0273] NMR(DMSO-d 6 ) 8 : 10.02(s, 0.5H),9.96(s, 0.5H),9.92(s, 1H),8.33(s, 0.5H), 8.03(s, 0.5H),7.81(t. 1H),7.64(t, 
2H),7.52(d, 0.5H),7.36(s, 1H), 7.07(d, 0.5H),6.95(d, 1H),6.76(d, 1H),6.15(dd, 1H),4.11(s, 3H),3.73(s, 8H) 

Example 90 

[0274] NMR(DMSO-d 6 ) 8 : 10.56(s, 1H),10.39(bs, 1H),8.31(s, 1H),8.03(d, 1H),7.79(d, 3H)„ 7.67(t, 1H),7.52(s, 1H) t 
7.38(bs, 4H),7.22(s, 1H),7.10(bd, 2H) ( 4.11(s, 3H),4.07 (d, 2H), 3.73(s, 4H), 3.49(bm, 2H), 1.08(t, 3H) 

Example 91 

[0275] NMR(DMSO-d 6 ) 8 :10.37(s, 1H), 10.02<s, 1H),7.83-6.43(m, 14H),4.09(s, 3H),4.04 (d, 2H),3.74(t, 2H),3.61(t, 
2H), 1.12(t, 3H) 

Example 92 (Reactionl) 

[0276] NMR(CDCI 3 ) 8 :7.86(dd, 1H), 7.67(d, 1H), 7.00(d, 1H),3.93(s, 3H),3.80-3.54(m, 8H) 
Example 92 (Reaction2) 

[0277] NMR(CDCI 3 ) 8 : 7.85(dd, 1 H),7.74(d, 1 H),6.90(d, 1 H),4.03(s, 3H),3.73(m, 4H),3.6 2(m, 4H) 
Example 92 (Reactlon3) 

[0278] NMR(DMSO-d 6 ) 8 : 10.19(s, 1H),8.31(s, 2H),7.88(d, 1H),7.69(d, 1H),7.59(s, 2H),7. 38(dd, 1H),7.03(d, 1H), 
4.21 (s, 3H),3.82(s, 3H),3.58(t, 4H),3.45(t, 4H) 
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Example 92 (Reaction4) 

[0279] NMR(DMSO-d 6 ) 8 :10.54(s, 1H).10.38(s, 1H),8.31(s, 1H),8.03(d, 1H) f 7.79(d, 1H), 7.64(t, 1H),7.60(d, 1H), 
7.51(s, 1H),7.39(dd, 1H),7.37(bs, 4H),7.21(s, 1H),7.05 (d, 1H),4.11(s, 3H),4.06(d, 2H),3.83(s, 3H),3.59(t, 4H),3.47(t, 
5 4H) 

Example 93 (Reaction 1) 

[0280] NMR(DMSO-d 6 ) 5 :7.98(d, 1 H),6.68(m, 2H),4.84(t, 2H),3.56(m, 8H),2.55(s, 3H) 

10 

Example 93 (Reactlon2) 

[0281] NMR(CDCI 3 ) 8 :8.11(d, 1H),6.55(dd, 1H),6.47(d, 1H),3.84(t, 4H),3.68(t, 4H),1.5 8(s, 3H) 

15 Example 93 (Reaction3) 

[0282] NMR(DMSO-d 6 ) 8 :9.71(s, 0.5H),9.64(s, 0.5H),8.38(s, 0.5H),8.31(d, 1H),8.11(s, 0.5H),7.91-7.57(3H),7.14(d, 
1H),6.67(d, 1H),6.61(d, 1H),4.21(s, 3H),3.75(s, 8 H),2.21(s, 3H) 

20 Example 93 (Reaction4) 

[0283] NMR(DMSO-d 6 )8 :10.58(s, 1H),9.89(s, 1H),8.31(s, 1H) t 8.05(d, 1H),7.79(d, ,1H), 7.67(t, 1H),7.54(d t 1H),7.38 
(bs, 4H),7.23(d, 1H) t 7.14(d, 1H),6.67(s, 1H),6.62 (d, 1H),4.11(s, 3H),3.75(s, 8H),2.21(s, 3H) 

25 Example 94 

[0284] NMR(DMSO-d 6 ) 8 :10.23(s, 1H),10.06(s, 0.4H),9.98(s, 0.6H),8.31(s, 0.6H),8.04 (s, 0.4H),7.81(m, 1H),7.65 
(m, 2.4H),7.51(d, 0.6H),7.30(s t 1H),6.99(s, 0.4H),6. 96(s, 0.6H),6.75(d, 2H),4.08(s, 3H),3.73(s, 8H) ( 3.05(m, 2H),2.74 
(s, 6H),2.40(t, 2H),1.99(m, 2H) 

30 

Example 95 (Reaction 1) 

[0285] NMR(DMSO-d 6 ) 8:10.02(s, 0.5H),9.95(s, 0.5H),9.90(s, 1H),8.31(s, 0.5H),8.01(s, 0.5H),7.80(t, 1H),7.65(d, 
2H),7.62(d t 0.5H),7.50(d, 0.5H),7.40-7.28(m, 7H),7. 27(s, 1 H),6.95(s, 0.5H),6.90(s, 0.5H),6.75(d, 2H),5.02(s, 2H),4.07 
35 (s, 3H),3.73 (s, 8H),3.04(q, 2H), 2.28(t, 2H), 1.72(m, 2H) 

Example 95 (Reaction2) 

[0286] NMR(DMSO-d 6 ) 8 :10.33(s, 1H), 10.22(s, 1H),8.28(s, 1H), 8.02-7.96(m, 4H),7.76(d, 1H) t 7.64(d, 2H), 7.50 
40 (s, 1H), 7.16(s, 1H), 6.77(d, 2H), 4.08(s, 3H), 3.74(s, 8H),2. 84(q, 2H),2.42(t, 2H),1.88(m, 2H) 

Example 96 

[0287] NMR(DMSO-d 6 ) 8 :9.96(bs, 1 H),8.56(s, 1 H),8.30(bs, 0.5H),7.98(bs, 0.5H), 7.79(d t 111 ), 7.63(d, 2H), 7.49(m, 
45 1H), 7.09(s, 1H), 6.92(s, 1H),6.76(d, 2H),4.57(s, 3H), 3. 73(s, 8H),3.60(m, 4H),3.40(m, 4H) 

Example 97 (Reaction 1) 

[0288] NMR(DMSO-d 6 ) 8 : 10.30-9.80(bs, 3H),7.27(t, 1H),6.76(d, 1H),6.73(s, 1H), 6.63(d t 1H), 3.74(s, 8H) 

50 

Example 97 (Reaction2) 

[0289] NMR(DMSO-d 6 ) 8 :10.15(s, 0.3H),10.05(s, 0.7H),8.41(s, 0.7H),8.31(s, 1H),8 09 (s, 0.3H),7.91-7.79(m, 1H), 
7.64-7.59(m, 2H) l 7.35-7.14(m, 3H),6.49(d, 1H),4.21 (s, 3H),3.75(bs, 8H) 

55 

Example 97 (Reaction3) 

[0290] NMR(DMSO-d 6 ) 8 :10.48(s, 1H),10.22(s, 1H),8.26(s, 1H),7.95(d, 1H),7.73(d, 1H), 7.64(t t 1H),7.45(s, 1H), 
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7.50-7.14(m, 4H),7.30(d, 1H),7.23(s, 1H),7.17(t, 1H),7. 14(s, 1H),6.51(d, 1H),4.10(s, 3H),4.02(d, 2H),3.76(m, 8H) 
Example 98 

5 [0291] NMR(DMSO-d 6 ) 8 :10.60(s, 1H),10.10(s, 1H),8.22(s, 1H),7.87(d, 1H),7.65(d, 2H), 7.63(s, 1H),7.35(s, 1H), 
7.04(s, 1H),6.76(d, 2H),4.09(s, 3H),3.73(s, 8H),3.56(t, 2H),2.96(s+t, 8H) 

[0292] The present invention will hereinafter be described by the following examples. It is however borne in mind 
that the present invention is not limited to or by the following examples. Each Compound No. indicated in parentheses 
after Example No. corresponds to Compound No. shown in Tables 1-4. 

10 

Referential Preparation 1 
Methyl 3,4-diaminobenzoate 

15 [0293] 3,4-Diaminobenzoic acid (3.0 g) was suspended in methanol, followed by the dropwise addition of 1.86 m€ 
of thionyl chloride. Thionyl chloride was added twice, in an amount of 0.5 m€ each time, and the resulting mixture was 
heated under reflux for 10 hours and 40 minutes. The thionyl chloride and methanol were distilled ou followed by the 
dissolution of the residue in methylene chloride. The solution so formed was washed with a 0.5 N aqueous solution of 
sodium hydroxide and then with a saturated aqueous solution of sodium chloride, and was dried over sodium sulfate. 

20 The solvent was distilled out. The residue was washed with n-hexane and then dried, whereby 3.04 g of the target 
compound were obtained (yield: 93%). 

Referential Preparation 2 

25 (Reaction 1) 

3-[N,N-Bis(2-hydroxyethyl)amino]nitrobenzene 

[0294] 3-Aminobenzene (5.0 g; 36.2 mmol) was dissolved in 36 m€ of 30% acetic acid, followed by the addition of 
30 22.9 m€ of ethylene oxide under ice cooling. The resulting mixture was stirred overnight at room temperature. The 
reaction mixture was extracted with ethyl acetate. The ethyl acetate solution was dried over sodium sulfate and then 
concentrated. The residue was washed with ethyl ether, whereby 5.21 g (23.0 mmol) of the title compound were ob- 
tained as yellow crystals (yield: 63.6%). 
m.p. 98.5-1 00°C. 

35 

(Reaction 2) 

3-[N,N-Bis(2-chloroethyl)amino]nitrobenzene 

40 [0295] 3-[N,N-Bis(2-hydroxyethyl)amino] nitrobenzene (2.5 g; 11.0 mmol) was suspended in 25 m€ of toluene, fol- 
lowed by the addition of 10.2 g (85.7 mmol; 7.8 equivalents) of thionyl chloride under ice cooling. The resultant mixture 
was heated for 5 hours over an oil bath controlled at 70°C. The reaction mixture was concentrated under reduced 
pressure. Ethyl acetate and water were added to the residue so that the residue was dissolved. The resulting mixture 
was allowed to separate into two layers. The ethyl acetate layer, that is, the ethyl acetate extract was dried over sodium 

45 sulfate and then concentrated under reduced pressure. The residue was washed with ethyl ether, whereby 2.67 g 
(10.1 mmol) of the title compound were obtained as yellow crystals (yield: 92.2%). 
m.p. 112-113°C. 

(Reaction 3) 

50 

N,N-Bis(2-chloroethyl)-1 ,3-phenylenediamine hydrochloride 

[0296] 3-[N,N-Bis(2-chloroethyl)amino]nitrobenzene (2.0 g; 7.6 mmol) was dissolved in 35 m€ of concentrated hy- 
drochloric acid, followed by the addition of 6.9 g (30.6 mmol; 4.0 equivalents) of tin(ll) chloride dihydrate. The resultant 
55 mixture was stirred under heating for 1 hour over an oil bath controlled at 100°C. The reaction mixture was allowed to 
cool down to room temperature and then diluted with water. The resulting mixture was basified with concentrated 
aqueous ammonia and then extracted twice with ethyl acetate. The extracts were combined, dried over sodium sulfate 
and then concentrated under reduced pressure. The residue was added with 4 N hydrochloric acid/ dioxane, followed 
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by concentration. The residue was crystallized from a mixed solvent of a small amount of methanol and ethyl ether, 
whereby 1.97 g (7.3 mmol) of the title compound were obtained as yellow crystals (yield: 96.1%). 
m.p. 1 95-201 °C. 

5 Example 1 (Compound No. 3017) 

1 H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid 

(Reaction 1) 

10 

1-Methyl-4-nitropyrrol-2-carboxyaldehyde 

[0297] A solution of 25 g (0.23 mol) of 1 -methyl pyrrole-2-carboxyaldehyde in 200 m€ of acetic anhydride was cooled 
to -40°C. Fuming nitric acid (17.6 g) was added dropwise to the solution over 30 minutes, followed by stirring at -40°C 
15 for 1 hour and at -10°C for additional 2 hours. The reaction mixture was added with ice and allowed to stand over night. 
The reaction mixture was extracted with ethyl acetate and then neutralized with sodium hydrogencarbonate. The solvent 
was then distilled out under reduced pressure. The residue was purified by chromatography on a silica gel column 
(ethyl acetate/n-hexane = 1/2) and then crystallized from a 5:1 mixture of ethanol and water, whereby 5.67 g of the 
title compound were obtained as brown crystals (yield: 16%). 

20 

(Reaction 2) 

Methyl 1 H-2-(1 -methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylate 

25 [0298] A solution of 3.0 g (19.5 mmol) of 1-methyl-4-nitropyrrole-2-carboxyaldehyde and 3.4 g (20.5 mmol) of methyl 
3,4-diaminobenzoate in 300 m£ of nitrobenzene was heated under reflux at 1 50-160°C for 32 hours. After completion 
of the reaction, the precipitated particles were collected by filtration and then washed with 1 00 m€ of IPA, whereby 4.79 
g of the title compound were obtained as yellow powder (yield: 81.9%). 
IR(KBr)cnrr 1 : 3246, 1691, 1628, 1300, 751. 

30 

(Reaction 3) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid 

35 [0299] A solution of 4.4 g of potassium hydroxide in 30 m€ of water was added to a solution of 4.7 g (1 5.6 mmol) of 
methyl 1 H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazo!e-5-carboxylate in 30 m€ of ethanol, followed by stirring at 85°C 
for 2.5 hours. After completion of the reaction, the reaction mixture was acidified with concentrated hydrochloric acid 
while the mixture was still warm. The resultant mixture was allowed to cool down to room temperature. The precipitated 
particles were then collected by filtration. The precipitated particles were washed with water and then with ethanol, 

40 and thereafter dried, whereby 4.1 g of the title compound were obtained as pale yellow powder (yield: 92.4%). 
IR(KBr)cm-i: 3133, 1655, 1625, 1310, 1120. 

Example 2 (Compound No. 318) 

45 1 H-2-(4-Formylamino-1 -methyl pyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

(Reaction 1) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-cyanoethyl)]carboxamide 

50 

[0300] CDI (448 mg; 2.76 mmol) was added to a solution of 608 mg (2.13 mmol) of 1 H-2-(1-methyl-4-nitropyrrol-2-yl) 
benzimidazole-5-carboxylic acid in 18 m€ of DMF, followed by stirring at room temperature for 30 minutes. 2-Amino- 
propionitrile (446 mg; 6.38 mmol) was added dropwise, followed by stirring at room temperature for 30 minutes. The 
reaction mixture was concentrated, followed by the addition of ethanol. The precipitated crystals were collected by 
55 filtration, whereby 360 mg of the title compound were obtained as pale yellow crystals (yield: 50%). 
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(Reaction 2) 

1 H-2-(1 -Methy W-nitropyiTol-2-yl)benzimidazole-54N-(2-amidinoethyl)]carboxamide hydrochloride 

5 [0301] 1H-2-(1-Methyl^-nitropyiTo!-2-yl)benzimidazole-5-[N-(2-cyanoethyl)]carboxam (1.8 g; 5.32 mmol) was 
suspended in 100 m€ of ethanol. Hydrogen chloride gas was bubbled at 0°C through the suspension under stirring for 
30 minutes. After the resultant mixture was stirred further at room temperature for 1 hour with hydrogen chloride gas 
bubbled therethrough, nitrogen gas was bubbled to purge excess hydrogen chloride gas. The reaction mixture was 
concentrated under reduced pressure and the residue was washed with ethyl ether. The residue was again suspended 

10 in 60 m€ of a 1 :1 mixed solvent of ethanol and methanol, followed by stirring with ammonia gas bubbled therethrough. 
After completion of the reaction, nitrogen gas was bubbled to purge excess ammonia gas and the resulting mixture 
was evaporated to dryness under reduced pressure. The residue was added with IPA and an insoluble matter was 
collected by filtration, whereby 2.0 g of yellow powder were obtained (yield: 95.9%). 

15 (Reaction 3) 

1 H-2-(4-Formylamino-1 -methyl pyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

[0302] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (200 mg; 

20 0.51 mmol) was dissolved in 12 rr\€ of a 1 :1 mixed solvent of DMF and methanol in a reactor, followed by the addition 
of 0.7 m€ of 1 N hydrochloric acid and 180 mg of 5% Pd/C. The reactor was purged with nitrogen gas. The resulting 
mixture was stirred under a hydrogen gas atmosphere at room temperature for 2 hours. After completion of the reaction, 
the reactor was purged again with nitrogen gas. The 5% Pd/C was filtered off and the methanol was distilled out under 
reduced pressure. The resulting solution was cooled to 0°C, to which 0.17 m€ of triethylamine was added under a 

25 nitrogen gas atmosphere. The solution so obtained was added with a solution of N-formylimidazole (5 equivalents) in 
5 m€ of tetrahydrofuran, which had been prepared right before [by adding 410 mg (2.53 mmol) of CDI to a solution of 
0.1 m€ (2.53 mmol) of formic acid in 5 m€ of tetrahydrofuran and then stirring the resultant mixture at room temperature 
for 15 minutes]. The thus-obtained solution was stirred, as was, for 30 minutes. The solvent was distilled out under 
reduced pressure and the residue was purified by chromatography on a silica gel column (ethyl acetate/I PA/water = 

30 5/2/1 ), whereby 187 mg of white powder were obtained (yield: 94%). 
IR(KBr)cm- 1 : 3276, 2938, 2363, 1636, 1542, 1519, 1473, 1312. 



35 



Elemental analysis for C 30 H3 6 N 8 O2Cl2-HCI 0.5H 2 O: 


Calculated 
Found 


C, 54.84; H, 5.83; N, 17.05 
C, 55.07; H, 6.14; N, 16.98 



Example 3 (Compound No. 4) 

40 1H-2-[4-[4-[4-[N,N-bis(2-chloroethyl)amino]-phenyl]butyrylamino]-1-methylpyrrol-2-yl]-benzimidazo!e- 
5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

[0303] Triethylamine (1 64 mg; 1 .62 mmol) was added to a solution of 645 mg (1 .62 mmol) of 1 H-2-(4-amino-1-methyl- 

2-pyrrole)benzimidazole-5-[N-(2-amidinoethyl)]-carboxamide dihydrochloride, 739 mg (2.43 mmol) of chlorambucil, 
45 601 mg (2.91 mmol) of DCC and a catalytic amount of DMAP in 1 9 m€ of DMF, followed by stirring at room temperature 

for 3 hours. After completion of the reaction, the precipitated crystals were filtered off and the filtrate was concentrated. 

The residue was subjected to flash column chromatography (ethyl acetate/I PA/water = 6/2/1), whereby 170 mg of the 

title compound were obtained as pale red crystals, m.p. >289°C (dec). 

IR(KBr)cnrr 1 : 3276, 2939, 2363, 1637, 1542, 1519, 1474. 
so 



Elemental analysis for C3 0 H 36 N 8 O 2 Cl2 HCI 


Calculated 
Found 


C, 55.60; H, 5.75; N, 17.29 
C, 55.27; H, 6.14; N, 16.98 



55 
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Example 4 (Compound No. 1) 

1H-2-[4-[4-[N,N-bis(2-chloroethyl)amino]benzoylamm^^ 
carboxamide hydrochloride 

5 

[0304] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-^ hydrochloride (500 mg; 

1.28 mmol; see Reaction 2 in Example 2) was dissolved in a 1:1 mixed solvent of DMF and methanol in a reactor, 
followed by the addition of 250 mg of 5% Pd/C. The reactor was purged with nitrogen gas. The resulting mixture was 
stirred under a hydrogen gas atmosphere at room temperature for 2 hours and then at 40°C for additional 1 hour. After 

10 completion of the reaction, the reactor was purged again with nitrogen gas. The Pd/C was filtered off and the methanol 
was distilled out under reduced pressure. The resulting solution was cooled to -40°C. Under a nitrogen gas atmosphere, 
the solution so obtained was added dropwise with a solution of 4-[N,N-bis(2-chloroethyl)amino]benzoyl chloride (1.1 
equivalents) in 5 m€ of methylene chloride, said solution having been prepared right before. The thus-obtained solution 
was stirred for 30 minutes and was then allowed to stand overnight. The solvent was distilled out under reduced pres- 

15 sure and the residue was purified by chromatography on a silica gel column (ethyl acetate/I PA/water = 6/2/1 ), whereby 
91 mg of white powder were obtained. 
IR(KBr)cnrr 1 : 3329, 2361, 1692, 1607, 1545, 1281, 759. 



Elemental analysis for C27H3 1 N 8 0 2 Cl3-2H 2 0: 


Calculated 
Found 


C, 50.51; H, 5.50; N, 17.45 
C, 50.37; H, 5.39; N, 17.20 



Example 5 (Compound No. 326) 

25 

1H-2-(4-Benzoylamino-1-methylpyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

[0305] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (216 mg; 
5.51 mmol) was dissolved in 20 m€ of a 1 :1 mixed solvent of DMF and methanol in a reactor, followed by the addition 

30 of 200 mg of 5% Pd/C. Under a hydrogen gas atmosphere, the resulting mixture was stirred at room temperature for 
3 hours. After completion of the reaction, the reactor was purged again with nitrogen gas, the Pd/C was filtered off, 
and the methanol was distilled out under reduced pressure. The solution was cooled to 0°C and under a nitrogen gas 
atmosphere, a solution of benzoyl chloride (1.1 equivalents) in 5 m€ of methylene chloride was added dropwise. The 
solution was stirred for 30 minutes and was then allowed to stand overnight. After the solvent was distilled out under 

35 reduced pressure, the residue was purified by chromatography on a silica gel column (ethyl acetate/l PA/water = 6/2/1 ), 
whereby 50 mg of white powder were obtained (yield: 19.5%). 
IR(KBr)cm- 1 : 3294, 1690, 1638, 1552, 1309, 708. 

Example, 6 (Compound No. 341) 

40 

1H-2-[4-(Guanidinoacetylamino)-1-methylpyro^ 
hydrochloride 

[0306] 1 H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (33.1 mg; 

45 0.0842 mmol) was dissolved in 8.3 m€ of a 1:1 mixed solvent of methanol and DMF. Using 16.0 mg of 10% Pd/C, the 
reactant was hydrogenated at room temperature so that it was converted to its corresponding amino derivative. Then, 
38.9 mg (0.253 mmol) of guanidinoacetic acid hydrochloride and 53.9 mg (0.261 mmol) of DCC were added. The 
resulting mixture was stirred at room temperature for one day and then concentrated. The residue was purified by flash 
column chromatography (ODS, methanol-water), whereby 19.5 mg of the title compound were obtained as colorless 

so crystals (yield: 47%). 
m.p. 180-187°C (dec). 

IR(KBr)cnr 1 : 3398, 1648, 1561, 1399, 1320, 1236. 



Elemental analysis: 


Calculated 
Found 


C, 45.88; H, 5.27; N, 28.16 
C, 45.83; H, 5.00; N, 28.02 
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Example 7 (Compound No. 340) 

1H-2-(4-GuanidinoacetyIamino-1-methy!pyrrol-2-yl)benzimidazole-5-[N-(3<limeth 
hydrochloride 

5 

(Reaction 1) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazoIe-5-[N-(3-dimethylaminopropyl)]carboxamide 

w [0307] CDI (30.3 mg; 0.187 mmol) was added to a solution of 44.5 mg (0.155 mmol) of 1H-2-(1-methyl-4-nitropyrrol- 
2-yl)benzimidazole-5-carboxylic acid in 1.3 m€ of DMF, followed by stirring at room temperature for 30 minutes. The 
resultant mixture was concentrated, to which ethanol was added. The precipitated crystals were collected by filtration, 
whereby 43.8 mg of the title compound were obtained as pale yellow crystals (yield: 76%). 
m.p. 244-246°C. 

15 

(Reaction 2) 

1H-2-(4-Guanidinoacetylamino-1-methylpyrrol-2-yl)ben 
hydrochloride 

20 

[0308] 10% Pd/C (6.8 mg) was added to a solution of 13.2 mg (0.0356 mmol) of 1H-2-(1-methy1-4-nitropyrrol-2-yl) 
benzimidazole-5-[N-(3-dimethylaminopropyl)]-carboxamide in 1.4 m€ of a 1:1 mixed solvent of methanol and DMF, 
followed by hydrogenation at room temperature. The Pd/C was filtered off and the filtrate was washed with DMF. Under 
a nitrogen gas atmosphere, 16.4 mg of guanidine acetate hydrochloride and 22.8 mg (0.110 mmol) of DCC were added 

25 to the filtrate. The resulting mixture was stirred under shading at room temperature for 30 minutes and was then con- 
centrated. The residue was subjected to flash column chromatography (ODS:methanol/water = 0/1 -» 1/10). Relevant 
fractions were concentrated to obtain crystals. The crystals were dissolved in methanol and, after an insoluble matter 
was filtered off, the filtrate was concentrated again, whereby 9.5 mg of the title compound were obtained as colorless 
crystals (yield: 56%). 

30 m.p. 190-195°C (dec). 

Example 8 (Compound No. 321) 

1H-2-(4-Formylamino-1-methytpyrrol-2-yl)benzimidazole-5-[N-(3-dimethylaminopropyl)]-carboxamide hydrochloride 

35 

[0309] Formic acid (186 mg; 4.03 mmol) was added dropwise to a THF solution of 653 mg (4.03 mmol) of CDI, 
followed by stirring for 15 minutes. The resultant mixture was added dropwise at -40°C to a solution of 0.805 mmol of 
1H-2-(1-methyl-4-aminopyrrol-2-yl)benzimidazole-5-[N-(3-dimethylaminopropyl)]carboxamide in a mixed solvent of 
methanol and DMF. The thus-obtained mixture was stirred at room temperature for 15 minutes and then concentrated. 
40 The concentrate was fractionated by chromatography on a silica gel column (methanol/chloroform/aqueous ammonia). 
An oil so obtained was treated with IRA and ethyl acetate and further with 4 N hydrochloric acid, whereby 240 mg of 
the title compound were obtained as colorless crystals (yield: 74%). 
m.p. 123-128°C (dec). 

45 Example 9 (Compound No. 84) 

1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]phenylbutyrylamino]-1 -methyl pyrrol-2-yl]benzimidazole- 
5-[N-(3-dimethylaminopropyl)]carboxamide hydrochloride 

so [0310] Following the procedures of Example 3, 1H-2-(4-amino-1-methylpyrrol-2-yl)benzimidazole-5-[N-(3-dimethyl- 
aminopropyl)]carboxamide hydrochloride and chlorambucil were bonded together to obtain the title compound, 
m.p. 134-140°C. 

IR(KBr)cnrr 1 : 3424, 3282, 2955, 1655, 1648, 1579, 1519, 1460. 
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Example 10 (Compound No. 320) 
1 H-2-(4-Formylamino-1 -methylpyr^ 
5 (Reaction 1) 

1 H-2-( 1 -MethyM-n itropyrrol-2-yl ^ 

[0311] In 40 m€ of DMF, 233 mg (0.814 mmol) of 1 H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid, 
10 218 mg (1.06 mmol) of DCC and 132 mg (0.977 mmol) of HOBt were stirred for 1 hour at room temperature. The 
reaction mixture was concentrated, followed by the addition of methanol. The precipitated crystals were collected by 
filtration, whereby 360 mg of the title compound were obtained as pale yellow crystals (yield: 50%). 

(Reaction 2) 

15 

1H-2-(4-Formyl ami no- 1 -methyl pyrrol-2-yl)benzM 

[0312] 10% Pd/C was added to a solution of 1 H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(3,4,5-trimethoxy- 
phenyl)]carboxamide in 30 m€of a 1:1 mixed solvent of DMF and methanol, followed by stirring at room temperature 
20 for 3 hours. The corresponding amino derivative was obtained and following the procedures of Example 8, was then 
formylated, whereby 100 mg of the title compound were obtained as colorless crystals (yield: 41%). 
m.p. 177-182°C. 

IR(KBr)cnr 1 : 3449, 3309, 1655, 1610, 1509, 1466, 1409, 1315. 
25 Example 11 (Compound No. 339) 

1H-2-[4-[4-[N,N-Bis(2-chloroethy!)amino]benzoylam 
(Reaction 1) 

30 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-(N-stearyl)carboxamide 

[031 3] 1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid (0.20 g; 0.68 mmol) was dissolved in 5 m€ 
of DMF, followed by the addition of 0.12 g (0.74 mmol; 1.1 equivalents) of CDI. The thus-obtained mixture was stirred 

35 under a nitrogen gas atmosphere at room temperature for 2 hours. The reaction mixture was ice-cooled, followed by 
the addition of 0.20 g (0.74 mmol; 1.1 equivalents) of stearylamine. The temperature of the resultant mixture was 
allowed to rise back to room temperature, at which the mixture was stirred for 3.5 hours and was then allowed to stand 
overnight. DMF (5 m£) was added further, followed by stirring for 10 hours. The resulting solid was collected by filtration 
and then washed with methanol, whereby 0.23 g (0.45 mmol) of the title compound was obtained as yellow crystals 

40 (yield: 65.8%). 
m.p. 142-144°C. 

(Reaction 2) 

is 1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]benzoylamino]-1 -methyl pyrrol-2-yl]benzimidazole-5-(N-stearyl)carboxamide 

[0314] 1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-(N-stearyl)carboxamide (0.22 g; 0.43 mmol) was suspend- 
ed in a mixed solvent of 5 m€ of DMF and 5 m€ of methanol, followed by the addition of 0.5 m€ of 1 N hydrochloric 
acid. Using 10% Pd/C as a catalyst, hydrogenation was conducted under normal pressure so that the reactant was 

50 converted to its corresponding amino derivative. A solution of half the amino derivative in DMF was stirred under a 
nitrogen gas atmosphere and ice cooling, to which 68 \i€ (0.49 mmol; 2.0 equivalents) of triethyl amine were added. To 
the thus-obtained mixture, a solution of 4-[N,N-bis(2-chloroethyl)amino]benzoyl chloride, which had been synthesized 
from 0.07 g (0.27 mmol) of 4-[N,N-bis(2-chloroethyl)amino]benzoic acid, in 2 m€ of dichloromethane was added drop- 
wise. The temperature of the resultant mixture was allowed to rise back to room temperature, at which the mixture was 

55 stirred for 3.5 hours and was then allowed to stand overnight. The mixture was concentrated under reduced pressure. 
The residue was purified by chromatography on a silica gel column (eluted with methylene chloride/2-4% methanol) 
and then crystallized from methylene chloride-water, whereby 36 mg (0.048 mmol) of the title compound were obtained 
as light brown crystals (yield: 22.3%). 
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m.p. 173-177°C. 

IR(KBr)cnrr 1 : 3422, 2923, 1636, 1541, 1473. 



Elemental analysis for C 4 2H 60 N 6 O 2 Cl2'H 2 O: 


Calculated 
Found 


C, 65.52; H, 8.12; N, 10.92; CI, 9.21 
C, 65.87; H, 8.24; N, 10.53; CI, 9.21 



Example 12 (Compound No. 337) 

10 

1H-2-(4-Formylamino-l-methylpyrroi-2-yl)benzlmidazole-5-(N-stearyl)carboxamide 

[0315] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimida2ole-5-(N-stearyl)carboxamide (0.22 g; 0.43 mmol) was suspend- 
ed in a mixed solvent of 5 m€ of DMF and 5 m€ of methanol, followed by the addition of 0.5 m€ of 1 N hydrochloric 

15 acid. Using 10% Pd/C as a catalyst, hydrogenation was conducted under normal pressure so that the reactant was 
converted to its corresponding amino derivative. Half of the DMF solution of the amino derivatives was stirred under 
a nitrogen gas atmosphere and ice cooling, to which 68 \i€ (0.49 mmol; 2.0 equivalents) of triethylamine were added. 
To the thus-obtained mixture, a solution of 1-formyl imidazole, which had been prepared from 0.17 g (1.05 mmol; 5.0 
equivalents) of CDI and 40 \i€ (1 .06 mmol; 5.0 equivalents) of formic acid, in THF was added dropwise. The temperature 

20 of the resultant mixture was allowed to rise back to room temperature, at which the mixture was stirred for 5 hours and 
was then atlowed to stand overnight. The mixture was concentrated under reduced pressure. The residue was purified 
by chromatography on a silica gel column (eluted with methylene chloride/ 4-8% methanol) and then crystallized from 
ethyl ether-water, whereby 57 mg (0.11 mmol) of the title compound were obtained as light brown crystals (yield: 48.4%). 
m.p. 160-163°C. 

25 IR(KBr)cm-i: 3368, 2918, 1654, 1541, 1472. 



30 



Elemental analysis for C 3 2H 4 gN502-1.5H 2 0: 


Calculated 
Found 


C, 68.29; H, 9.31; N ( 12.44 
C, 68.18; H.9.03; N, 12.38 



Example 13 (Compound No. 14) 

1H-2-[4-[4-[N,N-Bis(2-chloroethyl)aminomethyl]-benzoylamino]-1-methylpyrrol-2-yl]benzimidazole- 
35 5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

(Reaction 1) 

Methyl 4-chlorom ethyl benzoate 

40 

[0316] A solution of 2.0 g (12 mmol) of 4-chloromethytbenzoic acid in 50 m€ of methanol was added with 5 droplets 
of concentrated sulfuric acid, followed by stirring under heat and reflux for 4 days. After neutralization with a 5% aqueous 
solution of sodium carbonate, the resultant mixture was extracted with chloroform. The chloroform extract was dried 
over magnesium sulfate and then concentrated under reduced pressure, whereby 1.7 g of a colorless liquid were 
45 obtained. 

IR(KBr)cnv 1 : 2953, 1720, 1281, 1106, 713. 

(Reaction 2) 

50 Methyl 4-[N,N-bis(2-hydroxyethyl)aminomethyl]-benzoate 

[0317] A solution of 1 .7 g (9.2 mmol) of methyl 4-chloromethylbenzoate in 25 m€ of chloroform was added with 10 
g (95 mmol) of diethanolamine, followed by heating under reflux for 10 hours. The resulting solution was washed with 
water and then dried over magnesium sulfate. The solvent was distilled off under reduced pressure. The residue was 
55 purified by chromatography on a silica gel column (chloroform), whereby 1 .5 g of a colorless oil were obtained. 
IR(KBr)cm- 1 : 3384, 2952, 1721, 1283, 754. 
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(Reaction 3) 

Methyl 4-[N,N-bis(2-chloroethyl)aminomethyl]-benzoate 

5 [0318] Thionyl chloride (5 m£) was added to 1.5 g (5.9 mmo!) of methyl 4-[N,N-bis(2-hydroxyethyl)amino-methyl] 
benzoate, followed by stirring at 50°C for 2 hours. After excess thionyl chloride was distilled out under reduced pressure, 
methylene chloride was added again. Distillation was repeated twice under reduced pressure, whereby 9.5 g of a 
colorless oil were obtained. 

10 (Reaction 4) 

4-[N,N-Bis(2-chloroethyl)aminomethyl]benzoic acid 

[0319] Concentrated hydrochloric acid (50 m€) was added to 9.5 g (32.7 mmo!) of methyl 4-[N,N-bis(2-chloroethyl) 
15 aminomethyl]benzoate, followed by stirring under heating and reflux for 2 hours. After the solvent was distilled out 
under reduced pressure, the residue was washed with acetone, whereby 8.5 g of white powder were obtained. 
IR(KBr)cm-i: 3409, 2917, 1713, 1220, 1108, 752. 

(Reaction 5) 

20 

4-[N,N-Bis(2-chloroethyl)aminomethyl]benzoyl chloride 

[0320] Thionyl chloride (1 m€) was added to a solution of 320 mg (1 .0 mmo!) of 4-[N,N-bis(2-chloroethyl)aminomethyI] 
benzoic acid in 2 mf of benzene, followed by stirring under heating at 80°C for 2 hours. After the solvent was distilled 
25 out under reduced pressure, the residue was dried up under reduced pressure so that a white solid was obtained. 

(Reaction 6) 

1 H-2-[4-[4-[N , N-Bis(2-chl oroethyl )^ 
30 5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

[0321] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-aminodiethyl)]carboxamide hydrochloride was dis- 
solved in 20 m€ of a 1:1 mixed solvent of DMF and methanol in a reactor, followed by the addition of 1 m€ of 1 N 
hydrochloric acid and 250 mg of 5% Pd/C. The reactor was purged with nitrogen gas. Under a hydrogen gas atmos- 

35 phere, the reaction mixture was stirred at room temperature for 2 hours. After completion of the reaction, the reactor 
was purged again with nitrogen gas. The Pd/C was filtered off and the methanol was distilled out under reduced pres- 
sure. The resultant solution was cooled to 0°C and, after 350 \i€ of triethylamine were added under a nitrogen gas 
atmosphere, a solution of 4-[N,N-bis(2-chloroethyl)aminomethyl]benzoyl chloride (1.1 equivalents) in 5 m€ of DMF was 
added dropwise. After the resultant solution was stirred, as was, for 3 hours, methanol was added, followed by further 

40 stirring for 30 minutes. After the solvent was distilled out under reduced pressure, the residue was purified by chroma- 
tography on a silica gel column (ethy! acetate/I PA/water/acetic acid = 5/2/1/1), whereby 110 mg of white powder were 
obtained. 

IR(KBr)cnr 1 : 3328, 1688, 1560, 1404, 1027, 674. 
45 Example 14 (Compound No. 334) 

1 H-2-(4-Formylamino-1 -methyl pyrrol-2-yl)benzimidazoIe-5-(N-butyl)carboxamide 
(Reaction 1) 

50 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-(N-butyl)carboxamide 

[0322] 1H-2-(1-Methy!-4-nitropyrro!-2-yl)benzimidazole-5-carboxylic acid (0.30 g; 1.05 mmol) was dissolved in 10 
me of DMF, followed by the addition of 0.20 g (1 .23 mmol; 1 .2 eq.) of CDI. The thus-obtained mixture was stirred under 
55 a nitrogen gas atmosphere at room temperature for 2 hours. The mixture was ice-cooled, to which 0.11 m€ (1.11 mmol; 
1.1 equivalents) of butylamine was added. The temperature of the thus-obtained mixture was allowed to rise back to 
room temperature, at which the mixture was stirred for 3 hours and then allowed to stand overnight. The reaction 
mixture was concentrated under reduced pressure and the residue was washed with IPA, whereby 0.26 g (0.76 mmol) 
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of the title compound was obtained as yellow crystals (yield: 72.8%). m.p. 229-230°C. 
(Reaction 2) 

5 1H-2-(4-Formylamino-1-methylpyrol-2-yl)benzim^ 

[0323] 1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzirnidazole-5-(N-butyl)carboxamide (0.24 g; 0.71 mmol) was suspended 
in a mixed solvent of 5 m€ of DMF and 5 m€ of methanol, followed by the addition of 0.7 m€ of 1 N hydrochloric acid. 
Using 10% Pd/C as a catalyst, hydrogenation was conducted under normal pressure so that the reactant was converted 

10 to its corresponding amino derivative. Half of the DMF solution of the amino derivative was stirred under a nitrogen 
gas atmosphere and ice cooling, to which 49 \i€ (0.35 mmol; 1.0 equivalent) of triethyl amine were added. To the thus- 
obtained mixture, a solution of 1-formyl imidazole, which had been prepared from 0.28 g (1.73 mmol; 5.0 equivalents) 
of CDI and 66 [l€ (1.75 mmol; 5.0 equivalents) of formic acid, in THF was added dropwise. The temperature of the 
resultant mixture was allowed to rise back to room temperature, at which the mixture was stirred for 4 hours and was 

15 then allowed to stand overnight. The mixture was concentrated under reduced pressure. The residue was purified by 
chromatography on a silica ge! column (methylene chloride/5-8% methanol) and then crystallized from ethyl ether, 
whereby 78 mg (0.23 mmol) of the title compound were obtained as white purple crystals (yield: 65.7%). 
m.p. 228-230°C. 

IR(KBr)cm _1 : 3277, 2960, 1677, 1610, 1560, 1290, 1128. 



Elemental analysis for C 18 H 21 N 5 O 2 0.2H 2 O: 


Calculated 
Found 


C, 63.03; H, 6.29; N, 20.42 
C, 62.71; H, 6.07; N, 20.20 



25 

Example 15 (Compound No. 336) 
1H-2-[4-[4-[N,N-Bis(2-chloroethyl)am 

30 [0324] 1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-(N-butyl)carboxamide (0.24 g; 0.71 mmol) was suspended 
in a mixed solvent of 5 m€ of DMF and 5 m€ of methanol, followed by the addition of 0.7 m€ of 1 N hydrochloric acid. 
Using 10% Pd/C as a catalyst, hydrogenation was conducted under normal pressure so that the reactant was converted 
to its corresponding amino derivative. Half of the DMF solution of the amino derivative was added with 49 \l€ (0.35 
mmol; 1.0 equivalent) of triethylamine, 0.10 g (0.38 mmol; 1,1 equivalents) of 4-[N,N-bis(2-chloroethyl)amino]benzoic 

35 acid and 52 mg (0.38 mmol; 1.1 equivalents) of HOBt. The resultant mixture was ice-cooled under a nitrogen gas 
atmosphere, followed by the addition of 79 mg (0.38 mmol; 1.1 equivalents) of DCC. The temperature of the resultant 
mixture was allowed to rise back to room temperature, at which the mixture was stirred for 4 hours and was then 
allowed to stand overnight. The mixture was concentrated under reduced pressure. The residue was purified by chro- 
matography on a silica gel column (methylene chloride/4% methanol) and then crystallized from ethyl ether, whereby 

40 90 mg (0.16 mmol) of the title compound were obtained as pale yellow crystals (yield: 42.6%). 
m.p. 190-192°C. 

IR(KBr)cm- 1 : 3390, 2925, 1655, 1518, 1458, 1328, 815. 



Elemental analysis for C 26 H 29 N 9 0 2 CI 2 HC!-2H 2 0: 


Calculated 
Found 


C, 48.57; H.5.33; N, 19.61; CI, 16.54 
C, 48.38; H, 5.22; N, 19.26; CI, 16.36 



Example 16 (Compound No. 305) 

50 

1H-2-[4-[2-[N,N-Bis(2-chloroethyl)amino]benzoy^ 
carboxamide hydrochloride 

(Reaction 1) 

55 

Ethyl 2-[N,N-bis(2-hydroxyethy!)amino]benzoate 

[0325] Ethylene oxide (12 m€; 242 mmol) was added dropwise under ice cooling to a solution of 4.1 g (25 mmol) of 
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ethyl 2-aminobenzoate in 25 m€ of a 30% suspension of acetic acid, followed by stirring for 1 hour. After the resultant 
mixture was stirred at room temperature for 2 nights, the mixture was stirred for 2 hours while bubbling nitrogen gas 
therethrough. Sodium hydrogencarbonate was added to the mixture to neutralize the same. Sodium chloride was then 
added until saturation, followed by extraction with ethyl acetate. The extract was dried over magnesium sulfate and 
5 the solvent was distilled out under reduced pressure. The residue was purified by chromatography on a silica gel 
column (n-hexane/ethyl acetate = 1:1 -> 0:1), whereby 3.4 g of a pale yellow oil were obtained (yield: 53%). 
IR(KBr)cm _1 : 3421, 2957, 1699, 1252, 1078, 764. 

(Reaction 2) 

10 

Ethyl 2-[N , N-bis(2-ch!oroethyl )amino]benzoate 

[0326] Thionyl chloride (0.8 m€; 11.0 mmol) was added to a solution of 1.0 g (4.0 mmol) of ethyl 2-[N,N-bis(2-hy- 
droxyethyl)amino]benzoate in 5 m€ of methylene chloride, followed by stirring at room temperature for 1 hour. After 
15 the solvent was distilled out under reduced pressure, methylene chloride was added again in a small amount and was 
then distilled out under reduced pressure. This procedure was repeated twice. The resultant mixture was concentrated 
under reduced pressure, whereby 950 mg of a brown oil were obtained (yield: 83%). 

(Reaction 3) 

20 

2-[N,N-Bis(2-chloroethyl)amino]benzoic acid 

[0327] Ethyl 2-[N,N-bis(2-chloroethyl)amino]benzoate (950 mg; 3.3 mmol) was added to 15 m€ of concentrated hy- 
drochloric acid, followed by stirring for 8 hours under heating and reflux. The solvent was distilled out under reduced 
25 pressure and the residue was purified by chromatography on a silica gel column (methylene chloride -» acetone), 
whereby 520 mg of white powder were obtained (yield: 61%). 
IR(KBr)cm- 1 : 3433, 1695, 1467, 1131, 776. 

(Reaction 4) 

30 

1H-2-[4-[2-[N,N-Bis(2-chloroethyl)amino]-benzoylam 
carboxamide hydrochloride 

[0328] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (300 mg; 

35 0.77 mmol) was dissolved in 25 m€ of a 1 :1 mixed solvent of DMF and methanol in a reactor, followed by the addition 
of 850 jx€ of 1 N hydrochloric acid and 250 mg of 5% Pd/C. The reactor was purged with nitrogen gas. The resulting 
mixture was stirred under a hydrogen gas atmosphere at room temperature for 2 hours. After completion of the reaction, 
the reactor was purged again with nitrogen gas. The 5% Pd/C was filtered off and the methanol was distilled out under 
reduced pressure. The resulting solution was cooled to - 40°C, to which 250 \i€ of triethylamine were added under a 

40 nitrogen gas atmosphere. To the solution so obtained, 5 m€of a methylene chloride solution of 2-[N,N-bis(2-chloroethyl) 
amino]benzoyl chloride (1.1 equivalents), which had been prepared right before from 2-[N,N-bis(2-chloroethyl)amino] 
benzoic acid, were added dropwise. The thus-obtained solution was stirred, as was, for 30 minutes. Methanol was 
added, followed by further stirring for 10 minutes. The solvent was distilled out under reduced pressure and the residue 
was purified by chromatography on a silica gel column (ethyl acetate/I PA/water = 5/2/1), whereby 291 mg of white 

45 powder were obtained (yield: 61%). 



Elemental analysis for CgyH^NgC^C^h^O: 

Calculated j C, 50.51; H, 5.50; N, 17.45 
Found | C, 50.17; H, 5.36; N, 16.92 



55 
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Example 17 (Compound No. 15) 

1H-2-[4-[3-[N,N-bis(2-chloroethyl)amino]benzoy^ 
carboxamide hydrochloride 

5 

(Reaction 1) 

Methyl 3-[N,N-bis(2-hydroxy ethyl )amino] be nzoate 

10 [0329] Methyl 3-aminobenzoate (3.8 g; 25 mmol) was reacted with 11 g (250 mmol; 10 equivalents) of ethylene oxide 
in 25 m€ of 30% acetic acid, followed by post treatments. The crude product so obtained was purified by chromatography 
on a silica gel column (eluted with methylene chloride/2-4% methanol), whereby 5.95 g (24.9 mmol) of the title com- 
pound were obtained as a yellow oil (yield: quantitative). 

15 (Reaction 2) 

Methyl 3-[N,N-bis(2-chloroethyl)amino]benzoate 

[0330] Methyl 3-[N,N-bis(2-hydroxyethyI)amino]benzoate (3.0 g; 12.5 mmol) was dissolved in 50 m€ of benzene, to 
20 which 7.5 m€ (103 mmol; 8.3 equivalents) of thionyl chloride were added dropwise under ice cooling. The resulting 
mixture was stirred under heating for 1.5 hours over an oil bath which was controlled at 80°C. The mixture was con- 
centrated under reduced pressure and ethyl acetate was added to the residue. The ethyl acetate solution was washed 
twice with a saturated aqueous solution of sodium hydrogencarbonate and then with a saturated aqueous solution of 
sodium chloride. The solution was dried over sodium sulfate and then concentrated under reduced pressure. The 
25 resulting concentrate was purified by chromatography on a silica gel column (eluted with n-hexane/ethyl acetate = 5/1 ) 
and then washed with n-hexane, whereby 2.44 g (8.83 mmol) of the title compound were obtained as white crystals 
(yield: 70.7%). m.p. 60.5-61. 5°C. 

(Reaction 3) 

30 

3-[N,N-Bis(2-chloroethyl)amino]benzoic acid 

[0331] Concentrated hydrochloric acid (40 m€) was added to 2.0 g (7.44 mmol) of methyl 3-[N,N-bis(2-chloroethyl) 
aminojbenzoate, followed by stirring under heating for 3 hours over an oil bath which was controlled at 90°C. The 
35 reaction mixture was diluted with water. The resulting crystals were collected by filtration and then washed with 50% 
ethanol, whereby 1.95 g (7.44 mmol) of the title compound were obtained as white crystals (yield: quantitative), 
m.p. 179-180°C. 

(Reaction 4) 

40 

1H-2-[4-[3-[N,N-Bis(2-chloroethyl)am 
carboxamide hydrochloride 

[0332] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide (0.80 g; 2.0 mmol) was 
*5 suspended in a mixed solvent of 15 m€of DMFand 10 m€ of methanol, followed by the addition of 0.18 m€(2.16 mmol; 
1.1 equivalents) of concentrated hydrochloric acid. Using 0.38 g of 10% Pd/C, hydrogenation was conducted under 
normal pressure so that the reactant was converted to its corresponding amino derivative. A solution of half the amino 
derivative in DMF was stirred under a nitrogen gas atmosphere and ice cooling, to which 0.30 m€ (2.15 mmol; 1.1 
equivalents) of triethylamine were added. To the thus-obtained mixture, a solution of 3-[N,N-bis(2-chloroethyl)amino]- 
so benzoyl chloride, which had been synthesized from 3-[N,N-bis(2-chloroethyl)amino]benzoic acid while using thionyl 
chloride, in 5 m€of benzene was added dropwise over 7 minutes. The temperature of the resultant mixture was allowed 
to rise back to room temperature, at which the mixture was stirred for 3 hours. The resulting white crystals were filtered 
off and the filtrate was concentrated under reduced pressure. The residue was purified by chromatography on a silica 
gel column (ethyl acetate/IPA/water = 6/2/1 ) and then crystallized from ethanol-ethyl ether, whereby 0.39 g (0.64 mmol) 
55 of the title compound was obtained as pale yellow white crystals (yield: 64.0%). 
m.p. >275°C. 

IR(KBr)cnv 1 : 3257, 1637, 1551, 1350, 1308, 747. 
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Elemental analysis for C 2 7H3 0 N 8 O2Cl2-HCM.8H 2 O: 


Calculated 
Found 


C, 50.80; H, 5.46; N t 17.55; CI, 16.66 
C, 51.09; H, 5.54; N, 17.15; CM6.57 



Example 18 (Compound No. 13) 

1 H-2-[4-[4-[N , N-Bis(2-chtoroethyl )am 
10 5-[N-(2-amldlnoethyl)]carboxamide hydrochloride 

(Reaction 1) 

Methyl 4-nitrophenoxyacetate 

15 

[0333] Thionyl chloride (2.3 rr\€) was added dropwise under ice cooling to a solution of 5.0 g (25 mmol) of 4-nitroph- 
enoxyacetic acid in 250 m€ of methanol, followed by stirring at room temperature for 1 hour. After the solvent was 
distilled out under reduced pressure, the residue was dissolved in 50 m€ of methylene chloride, followed by neutrali- 
zation with an aqueous solution of sodium hydrogen carbonate. The organic layer was washed with a saturated aqueous 
20 solution of sodium chloride and then dried over sodium sulfate. The solvent was thereafter distilled out under reduced 
pressure, whereby 5.2 g of pale yellow powder were obtained (yield: 96%). 
IR(KBr)cnrr 1 : 2446, 1753, 1594, 1340, 1221, 856. 

(Reaction 2) 

25 

Methyl 4-aminophenoxyacetate 

[0334] Methyl 4-nitrophenoxyacetate (5.0 g; 24 mmol) was dissolved in 1 50 m€ of methanol in a reactor, followed by 
the addition of 480 mg of 5% Pd/C. The reactor was purged with nitrogen gas. Under a hydrogen gas atmosphere, the 
30 resultant mixture was stirred at room temperature for 2 hours. After completion of the reaction, the reactor was purged 
again with nitrogen gas. The Pd/C was filtered off and the solvent was then distilled out under reduced pressure, 
whereby 4.1 g of a brown oil were obtained (yield: 92%). 

(Reaction 3) 

35 

Methyl 4-[N,N-bis(2-hydroxyethyl)amino]phenoxyacetate 

[0335] Ethylene oxide (10 g; 227 mmol) was added under ice cooling to a solution of 4.0 g (22 mmol) of methyl 
4-aminophenoxyacetate in 22 m€ of 30% acetic acid. After the resultant mixture was stirred overnight at room temper- 
40 ature, nitrogen gas was bubbled to eliminate excess ethylene oxide. Subsequent to neutralization with sodium hydro- 
gencarbonate, sodium chloride was added, followed by extraction with n-butanol. The extract was dried over magne- 
sium sulfate and the solvent was distilled out. The residue was purified by chromatography on a silica gel column 
(chloroform/ methanol = 20/1), whereby 5.29 g of the title compound were obtained as a colorless oil (yield: 89%). 

45 (Reaction 4) 

Methyl 4-[N,N-bis(2-chloroethyl)amino]phenoxyacetate 

[0336] Thionyl chloride (3.17 g; 26.6 mmol) was added dropwise under ice cooling to a solution of 2.39 g (8.87 mmol) 
so of methyl 4-[N,N-bis(2-hydroxyethyl)-amino]phenoxyacetate in 72 m€ of 1 ,2-dichloroethane. The thus-obtained mixture 
was stirred at room temperature for 4 hours and then concentrated. The resulting residue was purified by flash chro- 
matography (chloroform/methanol = 200/3), whereby 2.0 g of the title compound were obtained as brown crystals 
(yield: 74%). 
m.p. 69-70°C. 

55 IR(KBr)cm- 1 : 3449, 2956, 1759, 1516, 1440, 1257, 1220, 1092, 829. 
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(Reaction 5) 

4- [N,N-Bis(2-chloroethyl)amino]phenoxyacetic acid 

5 [0337] A suspension of 1.99 g (6.50 mmol) of methyl 4-[N,N-bis(2-chloroethy1)amino]phenoxyacetate in 60 m€ of 
concentrated hydrochloric acid was heated at 50°C for 30 minutes. The suspension was washed with methylene chlo- 
ride, neutralized with sodium hydrogencarbonate, and then extracted with methylene chloride. The extract was washed 
with a saturated aqueous solution of sodium chloride, dried over magnesium sulfate and then concentrated, whereby 
1 .23 g of the title compound were obtained as colorless crystals (yield: 65%). 

10 m.p. 112-113°C. 

IR(KBr)cnrr 1 : 3436, 2968, 1743, 1514, 1433, 1235, 1201, 1099, 817. 

(Reaction 6) 

15 1H'2-[4-[4-[N,N-Bis(2-chloroethyl)amino]phenoxyacetylamino]-1-methylpyrrol-2-yl]benzimidazole- 

5- [N-(2-amidinoethyl)]carboxamide hydrochloride 

[0338] A solution of 302 mg (0.77 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)] 
carboxamide hydrochloride in 35 m€ of methanol-DMF was subjected at room temperature to catalytic reduction in the 

20 presence of 1 0% Pd/C as a catalyst, whereby the corresponding amino derivative was obtained. The amino derivative 
was added with triethylamine and also with 4-[N,N-bis(2-chloroethyl)-amino]phenoxyacetyl chloride which had been 
prepared from 4-[N,N-bis(2-chloroethy1)amino]phenoxyacetic acid and oxalyl chloride. The resultant mixture was stirred 
for 30 minute and then concentrated. The residue was purified by flash column chromatography (ethyl acetate/IPA/ 
water = 6/2/1), whereby 218 mg of the title compound were obtained (yield: 44%). 

25 m.p. 270-290°C (dec). 

IRfKBOcnrr 1 : 3271, 1687, 1639, 1561, 1511, 1238, 1069, 816, 746. 

Example 19 (Compound No. 310) 

30 lH-2-[4-[3,5-Bis[N,N-bis(2-chloroethyl)amino]-benzoylamino]-1-methylpyrrol-2-yl]benzimidazole- 
5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

(Reaction 1 ) 

35 Methyl 3,5-diaminobenzoate 

[0339] Thionyl chloride (3.7 g) was added dropwise under ice cooling to a solution of 5.0 g (33 mmol) of 3,5-diami- 
nobenzoic acid in 250 m€ of methanol, followed by stirring at room temperature for 2 hours and then stirring under 
heating and reflux for additional 6 hours. After the solvent was distilled out under reduced pressure, the residue was 
40 neutralized with aqueous ammonia and then extracted with methylene chloride. The extract was dried over sodium 
sulfate and then dried up under reduced pressure, whereby 3.3 g of white powder were obtained (yield: 60%). 
*IR(KBr)cm* 1 : 3389, 3314, 3219, 1705, 1602, 771. 

(Reaction 2) 

45 

Methyl 3,5-bis[N,N-bis(2-hydroxyethyl)amino]-benzoate 

[0340] Ethylene oxide (15 g; 341 mmol) was added under ice cooling to a solution of 2.8 g (17 mmol) of methyl 
3,5-diaminobenzoate in 17 m€ of 30% acetic acid. 
so After the resultant mixture was stirred overnight at room temperature, nitrogen gas was bubbled to eliminate excess 
ethylene oxide. Subsequent to neutralization of the resultant mixture with sodium hydrogencarbonate, the mixture was 
extracted with n-butanol while salting it out with sodium chloride. The extract was dried over magnesium sulfate. After 
the solvent was distilled out, the residue so obtained was purified by chromatography on a column (methanol/ chloro- 
form = 1/10), whereby 1.94 g of the title compound were obtained as colorless crystals. 

55 
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(Reaction 3) 

Methyl 3,5-bis[N,N-bis(2-chloroethyl)amino]-benzoate 

5 [0341] Mixed were 1 .94 g (5.67 mmol) of methyl 3,5-bis[N,N-bis(2-hydroxyethyl)amino]benzoate and 1 9 m€ of phos- 
phorus oxychloride, followed by heating at 90°C for 1 hour (the benzoate dissolved in several minutes after the initiation 
of the heating). After completion of the reaction, the reaction mixture was concentrated. The residue so obtained was 
carefully added to an ice-cooled aqueous solution of sodium hydrogen carbonate, followed by extraction with ethyl 
acetate. The extract was washed with a saturated aqueous solution of sodium chloride, dried over magnesium sulfate 

10 and then concentrated. The concentrate was purified by flash chromatography (methanol/chloroform = 3/200), whereby 
1.74 g of the title compound were obtained as brown crystals. 

(Reaction 4) 

15 3,5-Bis[N,N-bis(2-chloroethyl)amino]benzoic acid 

[0342] A suspension of 1 .59 g (3.82 mmol) of methyl 3,5-bis[N,N-bis(2-chloroethyl)amino]benzoate in 48 m€ of con- 
centrated hydrochloric acid was heated at 50°C for 5 hours. After completion of the reaction, the suspension was 
extracted with methylene chloride. The extract was washed with an aqueous solution of sodium hydrogencarbonate 
20 and then with a saturated aqueous solution of sodium chloride, dried over magnesium sulfate, and was then concen- 
trated. The resultant residue was purified by flash chromatography (methanol/ chloroform = 1/20), whereby 1.01 g of 
the title compound were obtained as colorless crystals. 

(Reaction 5) 

25 

1H-2-[4-[3,5-Bis[N,N-bis(2-chloroethyl)amino]-benzoylamino]-1-methylpyrrol-2-yl]benzimidazole- 
5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

[0343] After purging a reactor with nitrogen gas, a solution of 300 mg (0.766 mmol) of 1 H-2-(1-methyl-4-nitropyrrol- 
30 2-yl)benzimidazole-5-[N-(2-amidinoethyl)]-carboxamide hydrochloride and 0.84 m€ of 1 N hydrochloric acid in 30 m€ 
of methanol-DMF was ice-cooled and then added with 145 mg of 10% Pd/C. Thereafter, the resultant mixture was 
stirred under a hydrogen gas atmosphere at room temperature for 45 minutes. After completion of the reaction, Pd/C 
was filtered off under a nitrogen gas stream. The filtrate was washed with degasified DMF. The thus-obtained filtrate 
was thoroughly concentrated. To the concentrate, 1 86 mg (1 .84 mmol) of triethylamine and 5.0 m€ of 3,5-bis[N,N-bis 
35 (2-chloroethyl)amino]benzoyl chloride - 0.193 M/1 ,2-dichloroethane solution; prepared by adding 368 mg (2.9 mmol) 
of oxalyl chloride dropwise at -20°C to a solution of 389 mg (0.967 mmol) of 3,5-bis[N,N-bis(2-chloroethyl)amino] 
benzoic acid in 1 2 m€ of 1 ,2-dichloroethane, stirring the resultant mixture overnight at room temperature, concentrating 
the mixture to dryness, and then dissolving the thus-obtained oil in 5.0 m€ of 1 ,2-dichloroethane - were added dropwise 
at -78°C under a nitrogen gas atmosphere, followed by stirring for 30 minutes. After completion of the reaction, the 
<o reaction mixture was concentrated and the residue was subjected to flash column chromatography (ethyl acetate/IPA/ 
water = 6/2/1), whereby 76.5 mg of the title compound were obtained as an amorphous substance (yield: 13%). 
IR(KBr)cm -1 : 3396, 1638, 1591, 1552, 1476, 1409, 1358, 1306, 746. 



45 



Elemental analysis for C 31 H3 7 N 9 0 2 Cl4-HCM.5H 2 0: 


Calculated 
Found 


C, 48.17; H, 5.35; N, 16.31 
C, 48.09; H, 5.60; N, 16.02 



Example 20 (Compound No. 2) 

50 

1H-2-[4-[2-[4-[N,N-Bis(2-chloroethyl)amino]-phenyl]acety1amino]-1-methylpyrrol-2-yl]benzimidazole- 
5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

(Reaction 1) 

55 

Methyl 4-[N,N-bis(2-hydroxyethyl)amino]phenylacetate 

[0344] Methyl 4-aminophenylacetate (5.5 g; 33 mmol) was reacted with 45 g (341 mmol, 1 0 equivalents) of ethylene 
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oxide in 33 m€ of 30% acetic acid, followed by post treatments. The crude product so obtained was purified by chro- 
matography on a silica gel column (n-hexane/ethyl acetate = 1/2 -* 1/4) and washed with n-hexane, whereby 6.07 g 
(24.0 mmol) of the title compound were obtained as white crystals (yield: 72.6%). 

5 (Reaction 2) 

Methyl 4-[N,N-bis(2-chloroethyl)amino]phenyl-acetate 

[0345] Methyl 4-[N,N-bis(2-hydroxyethy1)amino]phenylacetate (3.0 g; 11 .8 mmol) was dissolved in 8 m€ of benzene, 
10 followed by the dropwise addition of 3 m€ (32.2 mmol; 2.7 equivalents) of phosphorus oxychloride under ice cooling. 
The resultant mixture was stirred under heat for 1.5 hours over an oil bath which was controlled at 80°C. The reaction 
mixture was added dropwise to water to hydrolyze any unreacted phosphorus oxychloride. The reaction mixture was 
then extracted with ethyl acetate. The extract was washed with a saturated aqueous solution of sodium chloride, dried 
over sodium sulfate, and then concentrated under reduced pressure. The residue was purified by chromatography on 
15 a silica gel column (n-hexane/ethyl acetate = 4/1), whereby 2.97 g (10.2 mmol) of the title compound were obtained 
as a yellow oil (yield: 81.0%). 

(Reaction 3) 

20 4-[N,N-Bis(2-ch!oroethyl)amino]phenylacetic acid 

[0346] Concentrated hydrochloric acid (10 m€) was added to 2.0 g (6.9 mmol) of methyl 4-[N,N-bis(2-chloroethyl) 
amino]phenylacetate, followed by stirring under heat for 1 hour over an oil bath controlled at 90°C. The reaction mixture 
was diluted with water and was then extracted three times with methylene chloride. As the raw material still remained, 
25 the reaction product was extracted with a 1 N aqueous solution of sodium hydroxide. The water layer was acidified 
with hydrochloric acid and then extracted again with methylene chloride. The extract was dried and concentrated under 
reduced pressure. The residue so obtained was washed with n-hexane, whereby 1.61 g (5.83 mmol) of the title com- 
pound were obtained as white crystals (yield: 84.5%). m.p. 1 02.5-1 04°C. 

30 (Reaction 4) 

1H-2-[4-[2-[4-[N,N-Bis(2-chloroethyl)amino]-phenylacetylamino]-1 -methyl pyrrol-2-yl]benzimidazole- 
5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

35 [0347] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (0.80 g; 
2.0 mmol) was suspended (practically undissolved) in a mixed solvent of 1 5 m€ of DMF and 1 0 m€ of methanol, followed 
by the addition of 0.18 m€ (2.16 mmol; 1.1 equivalents) of concentrated hydrochloric acid. Using 0.38 g of 10% Pd/C 
as a catalyst, hydrogenation was conducted under normal pressure so that the reactant was converted to its corre- 
sponding amino derivative. Half the amount of the amino derivative was dissolved in DMF. The solution so obtained 

<o was stirred under a nitrogen gas atmosphere and ice cooling, to which 0.30 m€(2.15 mmol; 1.1 equivalents) of triethyl- 
amine was added. A solution of 1 .12 mmol of 4-[N,N-bis(2-ch!oroethyl)amino]phenylacety1 chloride in 5 m€ of methylene 
chloride was added dropwise over 7 minutes. The temperature of the thus-obtained mixture was allowed to rise again 
to room temperature, at which the mixture was stirred for 1 .5 hours. The resulting white crystals were filtered off, 
followed by concentration under reduced pressure. The residue was purified by chromatography on a silica gel column 

45 (ethyl acetate/ IPA/water = 6/2/1) and then crystallized from ethanol-ethyl ether, whereby 0.33 g (0.53 mmol) of the 
title compound was obtained as pale yellow white amorphous powder (yield: 53.2%). 
IR(KBr)cm- 1 : 3409, 1637, 1519, 1308 

Example 21 (Compound No. 6) 

50 

1H-2-[4-[3-Methoxy-4-[N,N-bis(2-chloroethyl)-amino]benzoylamino}-1-methy!pyrrol-2-yl]benzimidazole- 
5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

(Reaction 1) 

55 

Methyl 3-methoxy-4-nitrobenzoate 

[0348] Thionyl chloride (3.7 g) was added dropwise under ice cooling to a solution of 4.7 g (24 mmol) of 3-methoxy- 
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4- nitrobenzoic acid in 250 m€ of methanol. The thus-obtained mixture was stirred at room temperature for 2 hours and 
then stirred under heating and reflux for 3 hours. After the solvent was distilled out under reduced pressure, the residue 
was neutralized with aqueous ammonia and then extracted with methylene chloride. The extract was dried over sodium 
sulfate and then dried up under reduced pressure, whereby 4.9 g of white powder were obtained (yield: 97%). 

5 IR(KBr)cnr 1 : 1732, 1614, 1529, 1306, 1249, 745. 

(Reaction 2) 

Methyl 3-methoxy-4-aminobenzoate 

10 

[0349] Methyl 3-methoxy-4-nitrobenzoate (4.8 g; 23 mmo!) was dissolved in 150 m€ of a 2:1 mixed solvent of meth- 
anol and tetrahydrofuran, followed by addition of 480 mg of 5% Pd/C. The resulting mixture was stirred for 2 hours 
under a hydrogen gas atmosphere at room temperature. After completion of the reaction, the Pd/C was filtered off and 
the solvent was distilled out under reduced pressure, whereby 3.9 g of white crystals were obtained (yield: 54%). 
15 IR(KBr)cnr 1 : 3482, 3362, 1680, 1311, 1231, 765 

(Reaction 3) 

Methyl 3-methoxy-4-[N,N-bis(2-hydroxy ethyl )-amino] be nzoate 

20 

[0350] Ethylene oxide (16.5 m€; 333 mmol) was added dropwise under ice cooling to a solution of 3.9 g (22 mmol) 
of methyl 3-methoxy-4-aminobe nzoate in 33 m€ of a 30% acetic acid suspension. The thus-obtained was stirred for 1 
hour and then stirred at room temperature for 2 nights. The mixture was then stirred for 2 hours while bubbling nitrogen 
gas therethrough. Sodium hydrogencarbonate was added to the mixture to neutralized the same. Sodium chloride was 
25 then added until saturation, followed by extraction with ethyl acetate. The extract was dried over magnesium sulfate 
and the solvent was distilled out under reduced pressure. The residue was purified by chromatography on a silica gel 
column (methylene chloride/ethyl acetate = 1:1 -> 0:1), whereby 3.1 g of a pale yellow oil were obtained (yield: 54%). 
IR(KBr)cnr 1 : 3421, 2951, 1716, 1268, 1033, 766. 

30 (Reaction 4) 

Methyl 3-methoxy-4-[N,N-bis(2-chloroethyl)amino]-benzoate 

[0351] Thionyl chloride (0.7 m€; 9.6 mmol) was added to a solution of 1.0 g (3.7 mmol) of methyl 3-methoxy-4-[bis 
35 (2-hydroxyethyl)amino]benzoate in 20 m€ of methylene chloride, followed by stirring at room temperature for 3 hours. 
After the solvent was distilled out under reduced pressure, methylene chloride was added again in a small amount and 
was then distilled out under reduced pressure. This procedure was repeated twice. The resultant mixture was evapo- 
rated to dryness under reduced pressure, whereby 1 .0 g of a brown oil was obtained (yield: 88%). 

40 (Reaction 5) 

3-Methoxy-4-[N,N-bis(2-chloroethyl)amino]benzoic acid 

[0352] Methyl 3-methoxy-4-[bis(2-chloroethyl)amino]-benzoate(1.0g; 3.3 mmol) wasadded to 20 m€ of concentrated 
45 hydrochloric acid, followed by stirring for 30 minutes under heating and reflux. The solvent was distilled out under 
reduced pressure, whereby 707 mg of white powder were obtained (yield: 74%). 
IR (KBr)cm- 1 : 3435, 1674, 1600, 1279, 751. 

(Reaction 6) 

so 

1H-2-[4-[3-Methoxy-4-[N,N-bis(2-chloroethyl)-amino]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole- 

5- [N-(2-amidinoethyl)]carboxamide hydrochloride 

[0353] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (300 mg; 
55 0.77 mmol) was dissolved in 25 n\€ of a 1 :1 mixed solvent of DMF and methanol in a reactor, followed by the addition 
of 850 n€ of 1 N hydrochloric acid and 250 mg of 5% Pd/C. The reactor was purged with nitrogen gas. The resulting 
mixture was stirred under a hydrogen gas atmosphere at room temperature for 2 hours. After completion of the reaction, 
the reactor was purged again with nitrogen gas. The Pd/C was filtered off and the methanol was distilled out under 
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reduced pressure. The resulting solution was cooled to -40°C, to which 250 u,€ of triethylamine were added under a 
nitrogen gas atmosphere. To the solution so obtained, 5 m€ of a methylene chloride solution of 3-methoxy-4-[N,N-bis 
(2-chloroethyl)amino]benzoyl chloride (1.1 equivalents), which had been prepared right before, were added dropwise. 
The thus-obtained solution was stirred, as was, for 30 minutes. Methanol was added, followed by further stirring for 
5 10 minutes. The solvent was distilled out under reduced pressure and the residue was purified by chromatography on 
a silica gel column (ethyl acetate/I PA/water = 5/2/1), whereby 241 mg of white powder were obtained (yield: 49%). 
IR(KBr)cnrr 1 : 3422, 2312, 1685, 1541, 1313, 756. 

Example 22 (Compound No. 3) 

10 

1H-2-[4-[3-[4-[N,N-Bis(2-chloroethyl)am 
5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

(Reaction 1) 

15 

Methyl 4-[N,N-bis(2-hydroxyethyl)amino]phenylpropionate 

[0354] Methyl 3-(4-aminophenyl)propionate (4.3 g; 24 mmol) was reacted with 11 g (250 mmol, 10 equivalents) of 
ethylene oxide in 24 m€ of 30% acetic acid in a similar manner to Reaction 3 in Example 21 . The reaction mixture was 
20 worked up. The crude product so obtained was purified by chromatography on a silica gel column (methylene chloride/ 

2- 4% methanol) and then crystallized from n-hexane-ethyl ether, whereby 5.04 g (18.9 mmol) of the title compound 
were obtained as white crystals (yield: 78.6%). 

(Reaction 2) 

25 

Methyl 3-[4-[N,N-bis(2-chloroethyl)amino]phenyl]-propionate 

[0355] Methyl 3-[4-[N,N-[bis(2-hydroxyethyl)]amino]-phenyl]propionate (2.0 g; 7.48 mmol) was dissolved in 5 m€ of 
benzene, followed by the dropwise addition of 2 m€ (21.5 mmol; 2.9 equivalents) of phosphorus oxychloride under ice 

30 cooling. The resultant mixture was stirred under heat for 1 .5 hours over an oil bath which was controlled at 80°C. The 
reaction mixture was added dropwise to water to hydrolyze any unreacted phosphorus oxychloride. The reaction mix- 
ture was then extracted with ethyl acetate. The extract was washed with a saturated aqueous solution of sodium 
chloride, dried over sodium sulfate, and then concentrated under reduced pressure. The residue was purified by chro- 
matography on a silica gel column (n-hexane/ethyl acetate = 4/1), whereby 1.87 g (6.15 mmol) of the title compound 

35 were obtained as a yellow oil (yield: 82.2%). 

(Reaction 3) 

3- [4-[N,N-Bis(2-chloroethyl)amino]phenyl]-propionic acid 

40 

[0356] Concentrated hydrochloric acid (1 0 m€) was added to 1 .5 g (4.93 mmol) of methyl 3-[4-[N,N-bis(2-chloroethyl) 
amino]phenyl]propionate, followed by stirring under heat for 2.5 hours over an oil bath controlled at 90°C. The reaction 
mixture was diluted with water and was then adjusted to about pH 2 or so with a 5 N aqueous solution of sodium 
hydroxide. The resultant crystals were collected by filtration, whereby 1 .21 g (4.1 7 mmol) of the title compound were 
45 obtained as white crystals (yield: 84.6%). 

(Reaction 4) 

3-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]-propionyl chloride 

50 

[0357] 3-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]-propionic acid (0.24 g; 0.83 mmol) was dissolved in 5 n\€ of 
1,2-dichtoroethane, followed by the dropwise addition of 0.22 m€ (2.58 mmol; 3.1 equivalents) of oxalyl chloride (with 
ice-cooling from an intermediary time point due to violent exotherm). After completion of the dropwise addition, the 
temperature of the resultant mixture was allowed to rise again to room temperature, at which the mixture was stirred 
55 for 3 hours and then allowed to stand overnight. The mixture was thereafter concentrated under reduced pressure, 
whereby the title compound was obtained in a crude form. The crude compound was provided for use in the next 
reaction without purification. 
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(Reaction 5) 

1H-2-[4-[3-[4-[N,N-Bis(2-chloroe 
5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

5 

[0358] 1H-2-(1-MethyM-nitropyiTo!-2-yO hydrochloride (0.30 g; 

0.77 mmol) was suspended in a mixed solvent of 10 m€ of DMF and 6.5 m€ of methanol, followed by the addition of 
65 \i€ (0.78 mmol; 1.0 equivalent) of concentrated hydrochloric acid. Using 0.12 g of 10% Pd/C as a catalyst, hydro- 
genation was conducted under normal pressure so that the reactant was converted to its corresponding amino deriv- 

10 ative. The amino derivative was dissolved in DMF. The solution so obtained was stirred under a nitrogen gas atmosphere 
and ice cooling, to which 0.21 m€ (1.5 mmol; 1 .9 equivalents) of triethylamine was added. A solution of 0.83 mmol of 
3-[4-[N,N-bis(2-chloroethyl)amino]phenyt]propionyl chloride in 2 m€ of methylene chloride was added dropwise over 
7 minutes. The temperature of the thus-obtained mixture was allowed to rise again to room temperature, at which the 
mixture was stirred for 4.5 hours. The resulting white crystals were filtered off, followed by concentration under reduced 

15 pressure. The residue was purified by chromatography on a silica gel column (ethyl acetate/I PA/water = 6/2/1) and 
then crystallized from ethanol-ethyl ether, whereby 0.25 g (0.37 mmol) of the title compound was obtained as a pale 
yellow white amorphous substance (yield: 47.6%). 
m.p.: No distinct melting point was observed. 
IR(KBr)cnr 1 : 3267, 1638, 1546, 1519, 1350, 1308, 812, 747. 

20 



Elemental analysis for C2 9 H3 4 N 8 0 2 Cl2-HCI-2H 2 0: 


Calculated 
Found 


C, 51.98; H, 5.87; N, 16.72; CI, 15.87 
C, 51.68; H, 5.83; N, 16.45 CI, 16.26 



25 

Example 23 (Compound No. 260) 

1H-2-[4-[4-[N,N-Bis(2-bromoethyl)amino]-benzoylam 
carboxamide hydrochloride 

30 

(Reaction 1) 

Ethyl 4-[N,N-bis(2-bromoethyl)amino]benzoate 

35 [0359] Phosphorus tribromide (1 .1 m€; 11 .3 mmol) was added under ice-cooling to a solution of 2.0 g (7.9 mmol) of 
ethyl 4-[N,N-bis(2-hydroxyethyl)amino]benzoate in 50 m€ of methylene chloride. The resulting mixture was stirred, as 
was, for 2 hours, followed by further stirring at room temperature for 12 hours. After the solvent was distilled out under 
reduced pressure, the residue was dissolved in ethanol and the insoluble matter was eliminated. The product was 
purified by chromatography on a silica gel column (ethyl acetate/n-hexane = 3/1 ), whereby 1 .0 g of white powder was 

40 obtained (yield: 34%). 

(Reaction 2) 

4-[N,N-Bis(2-bromoethyl)amino]benzoic acid 

45 

[0360] Ethyl 4-[N,N-bis(2-bromoethyl)amino]benzoate (1.0 g; 2.6 mmol) was added to 10 m€ of a 47% aqueous 
solution of hydrobromic acid, followed by stirring for 30 minutes under heating and reflux. The solvent was distilled out 
under reduced pressure, whereby 650 mg of white powder were obtained (yield: 70%). 

50 (Reaction 3) 

1H-2-[4-[4-[N,N-Bis(2-bromoethyl)amino]benzoylamino]-1-methylpyrrol-2-yl]benzimidazole-5-[N-(2-amidinoeth 
carboxamide hydrochloride 

55 [0361] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide (200 mg; 0.51 mmol) 
was dissolved in 20 m€ of a 1:1 mixed solvent of DMF and methanol in a reactor, followed by the addition of 200 mg 
of 5% Pd/C and 0.7 m€of 1 N hydrochloric acid. The reactor was purged with nitrogen gas. The resulting mixture was 
stirred under a hydrogen gas atmosphere at room temperature for 2 hours. After completion of the reaction, the reactor 
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was purged again with nitrogen gas. The 5% Pd/C was filtered off and the methanol was distilled out under reduced 
pressure. The resulting solution was cooled to 0°C, to which 0.17 m€ of triethylamine and a solution of 4-[N,N-bis 
(2-bromoethyl)a mi no] benzoyl chloride (1.1 equivalents), which had been prepared right before, in 5 m€ of DMF were 
added dropwise under a nitrogen gas atmosphere. The resultant mixture was stirred, as was, for 30 minutes. Methanol 
5 was added, followed by further stirring for 5 minutes. The solvent was distilled out under reduced pressure and the 
residue was purified by chromatography on a silica gel column (ethyl acetate/I PA/water = 5/2/1), whereby 193 mg of 
white powder were obtained (yield: 55%). 
m.p. >270°C. 

IR(KBr)cnrr 1 : 3292, 2367, 1690, 1606, 1543, 1350, 1204. 



Elemental analysis for C 2 7H3 1 N 8 0 2 CI 1 Br 2 -5H 2 0: 


Calculated 
Found 


C, 41.17; H, 4.43; N, 14.00 
C, 41.32; H.4.43; N, 14.28 



15 

Example 24 (Compound No. 332) 

1 H-2-(4-Benzoylamino-1 -methyl pyrrol-2-yl)benzimidazole-5-[N-(2-aminoethyl)]carboxamide hydrochloride 
20 (Reaction 1) 

1H-2-(4-Benzoylamino-1-methylpyrrol-2-yl)benzimidazole-5-[N-[2-(t-butoxycarbonylamino)ethyl]]-c^ 

[0362] 1H-2-(1-Methyl-4-nitropyTOl-2-yl)b^ (0.11 g; 

25 0.26 mmol) was suspended in a mixed solvent of 3 m€ of DMF and 2 rr\€ of methanol. Using 0.10 g of 10% Pd/C as a 
catalyst, hydrogenation was conducted under normal pressure so that the reactant was converted to its corresponding 
amino derivative. A DMF solution of the amino derivative was stirred under a nitrogen gas atmosphere and ice cooling, 
to which 45 n€ (0.32 mmol; 1.2 equivalents) of triethylamine was added, followed by the dropwise addition of 36 \i€ 
(0.31 mmol; 1.2 equivalents) of benzoyl chloride. The resultant mixture was stirred, as was, for 4 hours and was then 

30 allowed to stand overnight. The mixture was concentrated under reduced pressure. The residue was purified by chro- 
matography on a silica gel column (chloroform/8% methanol). Relevant fractions were concentrated, whereby 103 mg 
(0.20 mmol) of the title compound were obtained as amorphous powder (yield: 82.0%). 

(Reaction 2) 

35 

1H-2-(4-Benzoylamino-1-methylpyrrol-2-yl)benzimidazole-5-[N-(2-aminoethyl)]carboxamide hydrochloride 

[0363] 1H-2-(4-Benzoylamino-1 -methyl pyrrol-2-yl)benzimidazole-5-[N-[2-(t-butoxycarbonylamino)ethyl]]-carboxa- 
mide (0.10 g; 0.20 mmol) was dissolved in 2 m€ of trifluoroacetic acid, followed by stirring at room temperature for 1 
40 hour. The resultant mixture was concentrated under reduced pressure. After evaporated with toluene, 2 m€ of 4N HCI/ 
dioxane was added. The thus-obtained mixture was stirred for 1 hour, followed by concentration under reduced pres- 
sure. The residue was crystallized from ethyl ether, whereby 84 mg (0.18 mmol) of the title compound were obtained 
as pale yellow white crystals (yield: 88.8%). 
m.p. 252-260°C 

45 IR(KBr)cm- 1 : 3400, 3044, 1647, 1560, 1395, 1321, 823, 705. 



Elemental analysis for C 22 H 22 N 6 0 2 -2HCI-1.5H 2 0: 


Calculated 
Found 


C, 52.60; H, 5.42; N, 16.73 CI, 14.11 
C, 52.73; H, 5.47; N, 16.46; CI, 13.95 
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Example 25 (Compound No. 129) 

1H-2-[4-[4-[N,N-Bis(2-chloroethyt)amino]-b^ 
carboxamide hydrochloride 

5 

(Reaction 1) 

1 H-2-(1 -MethyM-nitropyn-ol~2-yl)te^ 

10 [0364] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazo!e-5-carboxylicacid (0.10 g; 0.35 mmol) was dissolved in 5 m€ 
of DMF, followed by the addition of 0.07 g (0.43 mmol; 1.2 equivalents) of GDI. The resultant mixture was stirred under 
a nitrogen gas atmosphere at room temperature for 2.5 hours and was then ice-cooled, to which a solution of 0.07 g 
(0.44 mmol; 1.2 equivalents) of N-t-butoxycarbonyl-1,2-ethanediamine in 2 m€ of DMF was added. The temperature 
of the thus-obtained mixture was allowed to rise again to room temperature, at which the mixture was stirred for 4 

15 hours and then allowed to stand overnight. The mixture was then concentrated under reduced pressure. The residue 
was washed with methanol, whereby 0.11 g (0.26 mmol) of the title compound was obtained as yellow crystals (yield: 
73.3%). 

(Reaction 2) 

20 

1H-2-[4-[4-[N,N-Bis(2-chloroethyl)am 
butoxycarbonylamino)ethyl]]carboxamide 

[0365] 1 H-2-(1-Methyl-4-nitropyiTol-2-yl)bena (0.11 g; 

25 0.26 mmol) was suspended in a mixed solvent of 3 m€ of DMF and 2 m€ of methanol. Using 0.10 g of 10% Pd/C as a 
catalyst, hydrogenation was conducted under normal pressure so that the reactant was converted to its corresponding 
amino derivative. A DMF solution of the amino derivative was stirred under a nitrogen gas atmosphere and ice cooling, 
to which 0.45 u.€(0.32 mmol; 1.2 equivalents) of triethylamine was added. A solution of 4-[N,N-bis(2-chloroethyl)amino] 
benzoyl chloride, which had been synthesized from 0.09 g (0.34 mmol) of 4-[N,N-bis(2-chloroethyl)amino]benzoic acid, 

30 in 2 me of benzene was added dropwise. The temperature of the thus-obtained mixture was allowed to rise again to 
room temperature, at which the mixture was stirred for 4 hours and was then allowed to stand overnight. The mixture 
was then concentrated under reduced pressure. The residue was purified by chromatography on a silica gel column 
(chloroform/5% methanol). Relevant fractions were concentrated, whereby 133 mg (0.21 mmol) of the title compound 
were obtained as amorphous powder (yield: 81.0%). 

35 

(Reaction 3) 

1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]benzoylam 
carboxamide hydrochloride 

40 

[0366] 1H-2-[4-[4-[N,N-Bis(2-chloroethyl)am 

ycarbonylamino)ethyl]]carboxamide (0.1 3 g; 0.20 mmol) was dissolved in 2 m€ of trifluoroacetic acid, followed by stirring 
at room temperature for 30 minutes. The resultant mixture was concentrated under reduced pressure. After evaporated 
with toluene, 4 N hydrochloric acid in dioxane was added, followed by concentration. This procedure was repeated 
45 three times. The residue was crystallized from ethanol, whereby 98 mg (0.16 mmo!) of the title compound were obtained 
as pale yellow white crystals (yield: 79.6%). 
m.p. >275°C 

IR(KBr)cm- 1 : 3423, 2959, 1605, 1560, 1389, 1059, 828. 



Elemental analysis for C 26 H2 9 N 7 02Cl2'2HCI-2H20: 


Calculated 
Found 


C, 47.94; H, 5.42; N, 15.05 CI, 21.77 
C, 48.16; H.5.34; N, 14.75; CI, 21.43 
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Example 26 (Compound No. 223) 

1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino^ 
carboxamide hydrochloride 

5 

(Reaction 1) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(3-picolyl)]carboxamide 

10 [0367] 1H-2-(1-Methyl-4-nitropyrroI-2-yl)benzimidazo!e-5-carboxylicacid (0.20 g; 0.70 mmol) was dissolved in 5 m€ 
of DMF, followed by the addition of 0.17 g (1.05 mmol; 1.5 equivalents) of CDI. The resultant mixture was stirred under 
a nitrogen gas atmosphere at room temperature for 1.5 hours and was then ice-cooled, to which 0.12 m€ (1.18 mmol; 
1 .7 equivalents) of 3-picolylamine was added. The temperature of the thus-obtained mixture was allowed to rise again 
to room temperature, at which the mixture was stirred for 4 hours and then allowed to stand overnight. The mixture 

15 was then concentrated under reduced pressure. The residue was washed with methanol, whereby 0.25 g (0.66 mmol) 
of the title compound was obtained as yellow crystals (yield: 93.8%). 

(Reaction 2) 

20 1H-2-[4-[4-[N,N-Bis(2-chloroethyO 
carboxamide hydrochloride 

[0368] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-(3-picolyl)]carboxamide (0.24 g; 0.64 mmol) was sus- 
pended in a mixed solvent of 8 n\€ of DMF and 5 m€ of methanol, followed by the addition of 2 equivalents of concen- 

25 trated hydrochloric acid. Using 0.09 g of 10% Pd/C as a catalyst, hydrogenation was conducted under normal pressure 
so that the reactant was converted to its corresponding amino derivative. A DMF solution of the amino derivative was 
stirred under a nitrogen gas atmosphere and ice cooling, to which 0.2 m€ (1 .43 mmol; 2.2 equivalents) of triethylamine 
was added. A solution of 4-[N,N-bis(2-chloroethyl)amino]benzoyl chloride, which had been synthesized from 0.18 g 
(0.69 mmol) of 4-[N,N-bis(2-chloroethyl)amino]benzoic acid, in 5 m€ of benzene was added dropwise. The temperature 

30 of the thus-obtained mixture was allowed to rise again to room temperature, at which the mixture was stirred for 4 
hours and was then allowed to stand overnight. The mixture was then concentrated under reduced pressure. The 
residue was purified by chromatography on a silica gel column (chloroform/10% methanol). Relevant fractions were 
suspended in water and the resulting precipitate was collected by filtration, whereby 0.12 g (0.20 mmol) of the title 
compound was obtained as white crystals (yield: 31 .2%). Of the reaction product, 52 mg (0.078 mmol) were suspended 

35 in 2 m€ of ethanol, to which 4 N hydrochloric acid in dioxane was added. The resulting mixture was concentrated to 
obtain crystals. The crystals were washed with ethyl ether, so that the reaction product was converted to its hydrochlo- 
ride. 

m.p. >275°C 

IR(KBr)crrH: 3369, 1655, 1604, 1546, 1277. 

40 



Elemental analysis for C 30 H29N 7 O 2 Cl2-2HCI-2.5H 2 O: 


Calculated 
Found 


C, 50.86; H, 5.12; N, 13.84 CI, 20.02 
C, 50.67; H, 4.86; N, 13.68; CI, 20.34 



45 

Example 27 (Compound No. 247) 

3-[[1H-2-[4-[4-[N,N-Bis(2-chloroethyO 
methyl]-1-methylpyridinium chloride 

50 

[0369] 1H-2-[4-[4-[N,N-Bis(2-chloroethyl)am 

carboxamide (84 mg; 0.13 mmol) was dissolved in 2 m€ of DMF, followed by the addition of 40 u,€ (0.642 mmol; 5.1 
equivalents) of methyl iodide. The resulting mixture was stirred at room temperature for 6 hours and was then allowed 
to stand overnight. The thus-obtained mixture was concentrated under reduced pressure and the residue was subjected 
55 to chromatography on an ion-exchange column ("DOWEX" 1 x8, 200-400 mesh, CI" type). Relevant fractions were 
combined and concentrated. The residue was crystallized from ethyl ether and then washed with chloroform, whereby 
46 mg (0.072 mmol) of the title compound were obtained as white crystals (yield: 56.5%). 
m.p. 189-193°C (dec). 
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IR(KBr)cm _1 : 3420, 1637, 1605, 1541. 



Elemental analysis for C 31 H32N 7 O2Cl3-0.25CHCl3-2H 2 O: 


Calculated 
Found 


C, 53.10; H, 5.17; N, 13.87 CI, 18.81 
C, 52.96; H, 5.01; N, 13.50; CI, 18.53 



Example 28 (Compound No. 16) 

10 1H-2-[4-(6-Bromohexylamino)-1-methylpy hydrochloride. 

[0370] 1H-2-[1-methyl-4-nitropyrrol-2-yl]benzlmidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (200 mg; 
0.51 mmol) was dissolved in 12 m£ of a 1 :1 mixed solvent of DMF and methanol in a reactor, followed by the addition 
of 200 mg of 5% Pd/C and 0.7 m€ of 1 N hydrochloric acid. The reactor was purged with nitrogen gas. The resultant 

15 mixture was stirred under a hydrogen gas atmosphere at room temperature for 2 hours. After completion of the reaction, 
the reactor was purged again with nitrogen gas. The 5% Pd/C was filtered off and the methanol was distilled out under 
reduced pressure. The resulting solution was cooled to 0°C, to which 0.17 n\€ of triethylamine and 1.1 equivalents of 
6-bromohexanoic chloride were added under a nitrogen gas atmosphere. The thus-obtained mixture was stirred, as 
was, for 30 minutes. Methanol was added, followed by further stirring for 5 minutes. After the solvent was distilled out 

20 under reduced pressure, the residue was purified by chromatography on a silica gel column (ethyl acetate/I PA/water 
= 5/2/1), whereby 200 mg of white powder were obtained (yield: 73%). 
IR(KBr)cm" 1 : 3272, 2362, 1690, 1637, 1542, 1311, 958. 

Example 29 (Compound No. 1001) 

25 

1H-2-[1 -Methyl -4-(2-guanidinoacety!amino)pyrrol-2-y^^ 
carboxamide hydrochloride 

(Reaction 1) 

30 

N,N-Bis(2-chloroethyl)-1 ,4-phenylenediamine hydrochloride 

[0371] 4-Nitro-[N,N-bis(2-chloroethyl)]aniline (5.0 g; 19.0 mmol) was dissolved in a mixed solvent of 50 m€ of ethyl 
acetate and 25 m€ of methanol, followed by the addition of 5.0 m€ of 4 N hydrochloric acid. Using 10% Pd/C, the 
35 reactant was subjected to hydrogenation under normal pressure at room temperature. The Pd/C was filtered off and 
the solvent was distilled out. The residue was crystallized from ethanol-ethyl ether, whereby 4.1 g (15.2 mmol) of the 
title compound was obtained (yield: 80%). 
m.p. 230-233°C. 

40 (Reaction 2) 

1 H-2-(1 -MethyM-nitropyiTol-2-yO^ 

[0372] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid (0.3 g; 1.05 mmol) was dissolved in 6 m€ 
45 of DMF, to which a solution of 0.3 g (1.1 mmol; 1.05 equivalents) of N,N-bis(2-chloroethyl)-1,4-phenylenediamine hy- 
drochloride and 0.15 m€ (1.82 mmol; 3.1 equivalents) of triethylamine in 8 m€ of DMF was added dropwise. Added 
next was 0.16 g (1.18 mmol; 1.1 equivalents) of HOBt. The resulting mixture was ice-cooled under a nitrogen gas 
atmosphere, followed by the addition of 0.24 g (1.16 mmol; 1 .1 equivalents) of DCC. The temperature of the resulting 
mixture was allowed to rise again to room temperature, at which the mixture was stirred for 3 hours and was then 
so allowed to stand overnight. The resulting solid was filtered off and the filtrate was concentrated under reduced pressure. 
The residue was purified by chromatography on a silica gel column (methylene chloride/2% methanol). The reaction 
product was washed with methanol, whereby 0.38 g (0.76 mmol) of the title compound was obtained as yellow crystals 
(yield: 72.2%). 
m.p. 144-148°C 

55 
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(Reaction 3) 

1H-2-[1-Methyl-4-(2-guanidinoacetylamino)pytTol-2-yl]be^^ 
carboxamide hydrochloride 

5 

[0373] 1H-2-(1-Methy!-4-nitropyrro!-2-yl)benzimid^ 

ide (0.30 g; 0.60 mmol) was dissolved in a mixed solvent of 3 m€ of DMF and 3 rr\€ of methanol. Using 0.12 g of Pd/ 
C as a catalyst, the reactant was hydrogenated under normal pressure so that it was converted to the corresponding 
amino derivative. A DMF solution of the amino derivative was stirred under a nitrogen gas stream and ice-cooling, to 

10 which 0.17 me (1.22 mmol; 2.0 equivalents) of triethylamine and 0.37 g (1.79 mmol; 3.0 equivalents) of DCC were 
successively added. The thus-obtained mixture was stirred, as was, for 1 hour and was then allowed to stand overnight. 
The mixture was concentrated under reduced pressure and the residue was purified by chromatography on a silica 
gel column (methylene chloride/12% methanol; repeated twice). From IPA, 78 mg (0.13 mmol) of the title compound 
were obtained as light yellow powder (yield: 21 .5%). 

15 |R(KBr)cnr 1 : 3390, 2925, 1655, 1518, 1458 

Example 30 (Compound No. 1054) 

1H-2-[4-(2-Guanidinoacety!amino)-1-methylpy 
20 carboxamide hydrochloride 

(Reaction 1) 

4-Nitro-[N,N-bis(2-acetoxyethyl)]aniline 

25 

[0374] 4-Nitro-[N,N-bis(2-hydroxyethyl)]aniline (1.0 g; 4.42 mmol) was dissolved in 20 m€ of pyridine, followed by 
the addition of 0.80 m€(11 .3 mmol; 2.5 equivalents) of acetyl chloride under ice-cooling. The temperature of the resulting 
mixture was allowed to rise again to room temperature, at which the mixture was stirred for 2 hours. The mixture was 
concentrated under reduced pressure. The residue was treated with 0.4 N hydrochloric acid and ethyl acetate. This 
30 extraction was repeated twice. The extract was washed with an aqueous solution of hydrochloric acid, dried over 
sodium sulfate, and then concentrated. The residue was washed with ethyl ether/methanol, whereby 1.03 g (3.32 
mmol) of the title compound were obtained as yellow white crystals (yield: 75.1%). 

(Reaction 2) 

35 

4-[N,N-Bis(2-acetoxyethyl)amino]aniline hydrochloride 

[0375] 4-Nitro-[N,N-bis(2-acetoxyethy!)]aniline (0.30 g; 0.97 mmol) was dissolved in a mixed solvent of 5 m€ of meth- 
anol and 3 m€ of ethyl acetate. Using 10% Pd/C as a catalyst, hydrogenation was conducted under normal pressure. 
40 The catalyst was filtered off and the filtrate was concentrated under reduced pressure. The residue was dissolved in 
dioxane, followed by the addition of 4 N hydrochloric acid/dioxane. The thus-obtained mixture was concentrated. The 
residue was crystallized from ethyl ether/n-hexane/acetone, whereby 0.36 g (1.12 mmol) of the title compound was 
obtained as white crystals (yield: quantitative). 

45 (Reaction 3) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N- bis(2-acetoxyethyl) amino]phenyl]]-carboxamide 

[0376] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazoIe-5-carboxylic acid (0.25 g; 0.88 mmol) was dissolved in 4 m€ 
50 of DMF, followed by the addition of 0.1 3 g (0.96 mmol; 1 .1 equivalents) of HOBt. Further, a solution of 0.34 g (1 .1 mmol; 
1.2 equivalents) of 4-[N,N-bis(2-acetoxyethyl)amino]aniline hydrochloride and 0.15 m€ (1.82 mmol; 2 equivalents) of 
triethylamine in 6 m€ of DMF was added dropwise. The thus-obtained mixture was ice-cooled under a nitrogen gas 
atmosphere, to which 0.20 g (0.97 mmol; 1.1 equivalents) of DCC was added. The temperature of the resulting mixture 
was allowed to rise again to room temperature, at which the mixture was stirred for 6 hours and was then allowed to 
55 stand overnight. The resulting solid was filtered off and the filtrate was concentrated under reduced pressure. The 
residue was purified by chromatography on a silica gel column (eluted with chloroform/2-4% methanol). The reaction 
product was then washed with methanol, whereby 0.28 g (0.51 mmol) of the title compound was obtained as yellow 
crystals (yield: 58.0%). 
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(Reaction 4) 

1H-2-[4-(2-guanidinoacetylamino)-1-methylpyiTO^ 
carboxamide hydrochloride 

5 

[0377] 1H-2-(1-Methy!-4-nitropyiTol-2-yl)benzimidaz 

ide (0.27 g; 0.49 mmol) was dissolved in a mixed solvent of 2 m€ of DMF and 2 m€ of methanol, followed by the addition 
of 0.12 m€ of 4 N hydrochloric acid. Using 0.12 g of Pd/C as a catalyst, the reactant was hydrogenated under normal 
pressure so that it was converted to the corresponding amino derivative. A DMF solution of the amino derivative was 

10 stirred under a nitrogen gas stream and ice-cooling, to which 70 \i€ (0.50 mmol; 1 .0 equivalent) of triethylamine, 0.23 
g (1.45 mmol; 3.0 equivalents) of 2-guanidine acetate hydrochloride and 0.23 g (1.50 mmol; 3.0 equivalents) of DCC 
were successively added. The thus-obtained mixture was stirred, as was, for 2 hours and then allowed to stand over- 
night. The mixture was concentrated under reduced pressure and the residue was purified by chromatography on a 
silica gel column (the first chromatography: chloroform/16-20% methanol; the second chromatography: ethyl acetate/ 

15 IPA/water = 7/2/1 ->5/2/1). The reaction product was washed with ethyl acetate, whereby 0.12 g (0.18 mmol) of the 
title compound was obtained as a white amorphous substance (yield: 37.4%). 
m.p.: No distinct melting point was observed. 
IR(KBr)crrr 1 : 3385, 3178, 1735, 1655, 1520, 1231. 

20 Example 31 (Compound No. 1003) 

1H-2-[4-(2-Guanidinoacetylamino)-1-methylpyrrol-2-yl]benzimidazole-5-[N-[2-[4-[N,N-bis(2-chloroethyO 
phenyl]ethyl]]carboxamide hydrochloride 

25 (Reaction 1) 

2-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]ethylamine 

[0378] 3-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]-propionic acid (0.20 g; 0.69 mmol) was suspended in 1 m€ of ac- 
30 etone and the resulting mixture was stirred under a nitrogen gas atmosphere and ice-cooling. Triethylamine (115 \i€; 
0.82 mmol; 1.2 equivalents) and ethyl chloroformate (79 \i€; 0.82 mmol; 1.2 equivalents) were added successively. 
Fifteen minutes later, a solution of 90 mg (1.38 mmol; 2.0 equivalents) of sodium azide in 1 m€ of water was added 
dropwise. The resulting mixture was stirred, as was, for 30 minutes, to which ice was added to terminate the reaction. 
The thus-obtained mixture was extracted three times with 15 m€ portions of benzene. The benzene layers were com- 
35 bined, dried over sodium sulfate and then heated under reflux for 1 hour. The reaction mixture was concentrated under 
reduced pressure. The residue was added with 7.5 m€ of 8 N hydrochloric acid, followed by heating for 15 minutes at 
100°C. The resulting mixture was concentrated under reduced pressure and the residue was diluted with water. The 
thus-obtained mixture was adjusted to pH 12 with concentrated aqueous ammonia, followed by extraction with ethyl 
acetate. 

40 [0379] The extract was dried and concentrated, whereby 0.1 5 g of the title compound was obtained as a brown oil. 
This reaction product was provided for use in the next reaction without purification. 

(Reaction 2) 

45 1H-2-(1-Methyl-4-nitropyrol-2-yl)^^ 

[0380] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid (0.1 g; 0.35 mmol) was dissolved in 3 vn€ 
of DMF, followed by the addition of 68 mg (0.42 mmol; 1 .2 equivalents) of CDI. The resulting mixture was stirred for 1 
hour under a nitrogen gas stream at room temperature. The thus-obtained mixture was ice-cooled, to which a solution 
so of 0.15 g (1.1 mmol; 1.05 equivalents: crude) of 2-[4-[N,N-bis(2-chloroethyl)amino]phenyl]ethylamine in 2 m^ of DMF 
was added dropwise. The ice bath was removed. The mixture was stirred for 7 hours and was then allowed to stand 
overnight. The thus-obtained mixture was concentrated under reduced pressure and methanol was added to the res- 
idue. The precipitated crystals were collected by filtration, whereby 0.14 g (0.26 mmol) of the title compound was 
obtained as light yellow crystals (yield: 75.6%). 

55 
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(Reaction 3) 

1H-2-[4-(2^uanidinoacetylamino)-1-methylpyrrol-2-yl]benzimidazole-5-[N-^ 
ethyl]Jcarboxamide hydrochloride 

5 

[0381] 1H-2-(1-Methyl-4-nitropynx>l-2-yl)benzimid^ 

boxamide (0.30 g; 0.57 mmol) was dissolved in a mixed solvent of 5 m€ of DMF and 5 m€ of methanol, followed by the 
addition of 0.6 m€ of 1 N hydrochloric acid. Using 0.15 g of 10% Pd/C as a catalyst, the reactant was hydrogenated 
under normal pressure so that it was converted to the corresponding amino derivative. A DMF solution of the amino 

10 derivative was stirred under a nitrogen gas stream and ice-cooling, to which 108 \x€ (0.78 mmol; 1.4 equivalents) of 
triethylamine, 0.26 g (1 .7 mmol; 3.0 equivalents) of 2-guanidine acetate hydrochloride and 0.36 g (1 .7 mmol; 3.0 equiv- 
alents) of DCC were successively added. The thus-obtained mixture was stirred, as was, for 1 hour and then allowed 
to stand overnight. The resulting crystals were filtered off and the residue was purified by chromatography on a silica 
gel column (the first chromatography: ethyl acetate/lPA/water = 7/2/1; the second chromatography: chloroform-12% 

15 methanol; the third chromatography: ethyl acetate/I PA/water = 7/2/1 ). The reaction product was crystallized from ethyl 
ether, whereby 67 mg (0.11 mmol) of the title compound were obtained as white crystals (yield: 18.5%). 
m.p. 175-185°C (dec). 

Example 32 (Compound No. 1004) 

20 

1H-2-[4-(2-Guanidinoacetylamino)-1-methy^ 
phenyl]propyl]]carboxamide hydrochloride 

(Reaction 1 ) 

25 

3-[4-[N,N-Bis(2-chloroethyl)amino]phenyl]propylamine 

[0382] Chlorambucil (0.30 g; 0.99 mmol) was suspended in 2 m€ of acetone. The resultant mixture was stirred under 
a nitrogen gas atmosphere and ice-cooling, to which 0.17 m€ (1.22 mmol; 1.2 equivalents) of triethylamine and 0.11 

30 me (1.22 mmol; 1.2 equivalents) of ethyl chloroformate were added successively. Twenty minutes later, a solution of 
0.13 g (2.0 mmol; 2.0 equivalents) of sodium azide in 2 m€ of water was added dropwise. The resulting mixture was 
stirred, as was, for 1 hour, to which ice was added to terminate the reaction. The thus-obtained mixture was extracted 
three times with 20 m€ portions of benzene. The benzene layers were combined, dried over sodium sulfate and then 
heated under reflux for 1 hour. The reaction mixture was concentrated under reduced pressure. The residue was added 

35 with 9 me of 8 N hydrochloric acid, followed by heating for 1 5 minutes at 1 00°C. The resulting mixture was concentrated 
under reduced pressure and the residue was diluted with water. The thus-obtained mixture was adjusted to pH 12 with 
concentrated aqueous ammonia, followed by extraction with ethyl acetate. The extract was dried and concentrated, 
whereby 0.21 g of the title compound was obtained as a crude yellow oil of high viscosity. This reaction product was 
provided for use in the next reaction without purification. 

40 

(Reaction 2) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzim^ 
carboxamide 

45 

[0383] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylicacid (0.17 g; 0.59 mmol) was dissolved in 5 m€ 
of DMF, followed by the addition of 0.12 g (0.74 mmol; 1 .2 equivalents) of CDI. The resulting mixture was stirred for 1 
hour under a nitrogen gas atmosphere at room temperature. The thus-obtained mixture was ice-cooled, to which a 
solution of 0.24 g (crude) of 3-[4-[N,N-bis(2-chloroethyl)amino]phenyl]-propylamine in 2 m€ of DMF was added drop- 
so wise. The ice bath was removed. The mixture was stirred for 3 hours and was then allowed to stand overnight. The 
thus-obtained mixture was concentrated under reduced pressure and methanol was added to the residue. The precip- 
itated crystals were collected by filtration, whereby 0.17 g (0.31 mmol) of the title compound was obtained as light 
yellow crystals (yield: 53.0%). 
m.p. 164-168°C. 

55 
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(Reaction 3) 

1H-2-[4-(2-Guanidinoacetylamino)-1-methy1pym^ 
phenyl] propyl]]carboxamide hydrochloride 

5 

[0384] 1H-2-(1-Methyl^-nitropyrrol-2-yl)benzi 

carboxamide (0.26 g; 0.48 mmol) was dissolved in a mixed solvent of 3 m€ of DMF and 3 m€ of methanol, followed by 
the addition of 0.12 m€ of 4 N hydrochloric acid. Using 0.11 g of 10% Pd/C as a catalyst, the reactant was hydrogenated 
under normal pressure so that it was converted to the corresponding amino derivative. A DMF solution of the amino 

10 derivative was stirred under a nitrogen gas stream and ice-cooling, to which 67 \l€ (0.48 mmol; 1.0 equivalent) of 
triethylamine, 0.22 g (1 .43 mmol; 3.0 equivalents) of 2-guanidinoacetic acid hydrochloride and 0.30 g (1 .45 mmol; 3.0 
equivalents) of DCC were successively added. The thus-obtained mixture was stirred, as was, for 6 hours and then 
allowed to stand overnight. The resulting crystals were filtered off and the filtrate was concentrated under reduced 
pressure. The residue was purified by chromatography on a silica gel column (ethyl acetate/I PA/water = 7/2/1; per- 

15 formed twice). The reaction product was crystallized from ethyl ether, whereby 91 mg (0.14 mmol) of the title compound 
were obtained as white crystals (yield: 29.2%). 
m.p. 168-173°C. 



Elemental analysis for C 2 9H35N g 0 2 Cl2*2HCI: 

Calculated j C, 50.81; H, 5.44; N, 18.39, CI, 20.69 

Found j C, 50.90, H, 5.80; N, 18.05, CI, 21.09 



Example 33 (Compound No. 2001) 

25 

1H-2-[4-[4-[N,N-Bis(2-chloroethyl)amino]-benzoylam 
(2-chloroethyl)amino]phenyl]]-carboxamide 

[0385] 1H-2-(1-MethyM-nitropyrrol-2-yO 

30 ide (0.18 g; 0.36 mmol) was suspended in a mixed solvent of 10 m€ of DMF and 8 m€ of methanol, followed by the 
addition of 1 equivalent of concentrated hydrochloric acid. Using 0.07 g of 10% Pd/C as a catalyst, the reactant was 
hydrogenated under normal pressure so that it was converted to the corresponding amino derivative. A DMF solution 
of the amino derivative was stirred under a nitrogen gas atmosphere and ice-cooling, to which 0.11 m€ (0.79 mmol; 
2.2 equivalents) of triethylamine was added. Further added dropwise was a solution of 4-[N,N-bis(2-chloroethyl)amino] 

35 benzoyl chloride, which had been synthesized from 0.11 g (0.42 mmol) of 4-[N,N-bis-(2-chloroethyl)amino]benzoic 
acid, in 3 m€ of benzene. The temperature of the resulting mixture was allowed to rise back to room temperature, at 
which the mixture was stirred for 5 hours and then allowed to stand overnight. The thus-obtained mixture was concen- 
trated under reduced pressure and the residue was purified by chromatography on a silica gel column (chloroform/ 
2-4% methanol). The reaction product was crystallized from ethanol/ethyl ether, whereby 73 mg (0.10 mmol) of the 

40 title compound were obtained as white crystals (yield: 28.3%). 
m.p. 168-174°C. 

IR(KBr)cm- 1 : 3414, 1655, 1637, 1606, 1517, 1278. 



Elemental analysis for C 3 4H3 5 N 7 02Cl4-1.5H 2 0: 

Calculated j C, 55.00; H, 5.16; N, 13.20; CI, 19.10 

Found I C, 54.79; H, 4.89; N, 12.96; CI, 18.73 



Example 34 (Compound No. 342) 

50 

1H-2-[1-Methyl-4-[4-[N,N-bis(2-chloroe 
carboxamide hydrochloride 

(Reaction 1) 

55 

2-Formyl-1 -methylimidazole 

[0386] To a solution of 0.5 g (6.1 mmol) of 1 -methylimidazole in 15 me of THF (anhydrous), 4.6 m€ of a 1.6 M n- 
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hexane solution of n-butyllithium (7.4 mmol; 1.2 equivalents) were added dropwise under a nitrogen gas atmosphere, 
ice-cooling and stirring. The temperature of the resulting mixture was allowed to rise back to room temperature. 1.5 
Hours later, the mixture was ice-cooled again, to which 1.4 m€(18.1 mmol; 3.0 equivalents) of DMF were added drop- 
wise. The thus-obtained mixture was allowed to stand overnight as was. The resulting white solid was filtered off and 
5 the filtrate was concentrated under reduced pressure. The residue was dissolved in ethyl acetate. The solution so 
obtained was washed with water, dried over sodium sulfate and then concentrated. The residue was purified by chro- 
matography on a silica gel column (n-hexane/ethyl acetate = 3/1), whereby 0.31 g (2.82 mmol) of the title compound 
was obtained as a yellow oil (yield: 46.2%). 

10 (Reaction 2) 

2-Formy!-1-methyl-4-nitroimidazole 

[0387] Fuming nitric acid (3 m€) was cooled to -1 0°C, to which 3 m€ of concentrated sulfuric acid were added drop- 
15 wise. The resulting mixture was added dropwise at an internal temperature of -10°C or lower to 0.5 g (4.54 mmol) of 
2-formyl-1-methylimidazole. The temperature of the thus-obtained was naturally allowed to rise to room temperature, 
at which the mixture was allowed to stand overnight. The reaction mixture was poured into ice, followed by neutralization 
with sodium carbonate. The resultant mixture was extracted twice with methylene chloride. The organic layers were 
washed with a saturated aqueous solution of sodium hydrogencarbonate, dried over sodium sulfate and then concen- 
20 trated. The residue was crystallized from ethyl ether/ethanol, whereby 0.21 g (1.35 mmol) of the title compound was 
obtained as cream-colored crystals (yield: 29.8%). 
m.p. 140-142°C. 

(Reaction 3) 

25 

1 H-2-(1 -Methyl -4-nitroimidazol-2-yl)benzimidazole-5-carboxy lie acid 

[0388] Suspended in 75 m€ of nitrobenzene were 1 .48 g (9.54 mmol) of 2-formyl-1 -methyl-4-nitroimidazole and 1 .45 
g (9.53 mmol; 1.0 equivalent) of 3,4-diaminobenzoic acid. The resulting suspension was stirred for 27 hours under 
30 heat over an oil bath which was controlled at 150°C. The reaction mixture was allowed to gradually cool down to room 
temperature. The resulting crystals were collected by filtration and then washed with IPA, whereby 1.92 g (6.68 mmol) 
of the title compound were obtained as a brown solid (yield: 70.0%). 

(Reaction 4) 

35 

1H-2-(1-Methyl-4-nitroimidazol-2-yl)benzimidazole-5-[N-(2-cyanoethyl)]carboxamide 

[0389] Suspended in 50 m€ of DMF were 1.44 g (5.01 mmol) of 1H-2-(1-methyl-4-nitroimidazol-2-yl)benzimidazole- 
5-carboxylic acid, followed by the addition of 0.89 g (5.49 mmol; 1.1 equivalents) of CDI. Under a nitrogen gas atmos- 

40 phere, the thus-obtained mixture was stirred at room temperature. 2.5 Hours later, the mixture was ice-cooled, followed 
by the addition of 0.37 m€ (5.01 mmol; 1.0 equivalent) of P-aminopropionitrile. The temperature of the resulting mixture 
was allowed to rise back to room temperature, at which the mixture was stirred for 5.5 hours and then allowed to stand 
overnight. The resultant mixture was concentrated under reduced pressure and the residue was washed with IPA- 
methanol, whereby 1.36 g (4.0 mmol) of the title compound were obtained as ocherous crystals (yield: 80.0%). 

45 m.p. >277°C. 

(Reaction 5) 

1H-2-(1-Methyl-4-nitroimidazol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

50 

[0390] Suspended in 45 m€ of ethanol were 1.35 g (3.98 mmol) of 1H-2-(1-methyl-4-nitroimidazol-2-yl)benzimida- 
zole-5-[N-(2-cyanoethyl)]carboxamide. Under ice-cooling, hydrogen chloride gas was bubbled (for 30 minutes). After 
saturation, the temperature of the resultant mixture was allowed to rise back to room temperature, at which the mixture 
was stirred for additional two hours. After nitrogen gas was bubbled for 10 minutes, the thus-obtained mixture was 
55 concentrated under reduced pressure. The residue was washed with ethyl ether and the ethyl ether was then poured 
out. This procedure was repeated twice. The thus-obtained solid was suspended in 40 m€ of ethanol, through which 
ammonia gas was bubbled under ice-cooling (for 1.5 hours). After saturation, the temperature of the resultant mixture 
was allowed to rise back to room temperature, at which it was stirred for 3 hours. The thus-obtained mixture was the 
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concentrated under reduced pressure. The residue was washed with ethanol. The resulting sotid was dissolved in 
ethanol/methanol. The solution so obtained was treated with activated carbon and then concentrated. The concentrate 
was washed with methanol, whereby 1 .20 g (3.05 mmol) of the title compound were obtained as yellow crystals (yield: 
76.8%). 
5 m.p. 198-210°C. 

(Reaction 6) 

1H-2-[1-MethyM-[4-[N,N-bis(2-chloro 
10 carboxamide hydrochloride 

[0391] Suspended in a mixed solvent of 5 m£ of DMF and 3.5 n\€ of methanol was 0.30 g (0.76 mmol) of 1 H-2-(1-me- 
thyl-4-nitroimidazol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride. Using 0.12 g of Pd/C as a 
catalyst, catalytic hydrogenation was conducted to obtain the corresponding amino derivative. The amino derivative 

15 was dissolved, as was, in 5 m€ of DMF without purification. To the solution, a solution of 4-[N,N-bis(2-chloroethyl) 
amino]benzoyl chloride, which had been synthesized by reacting 0.26 g (0.99 mmol) of 4-[N,N-bis(2-chloroethyl)amino] 
benzoic acid with thionyl chloride, in 2 m€ of benzene was added dropwise under a nitrogen gas- atmosphere, ice- 
cooling and stirring. The temperature of the resulting mixture was allowed to rise back to room temperature, followed 
by stirring for 5 hours. The reaction mixture was concentrated under reduced pressure. The residue was purified by 

20 chromatography on a silica gel column (ethyl acetate/I PA/water = 6/2/1) and then crystallized from ethanol, whereby 
0.07 g (0.12 mmol) of the title compound was obtained as pale yellow crystals (yield: 15.2%). 
m.p. 218-228°C (dec). 
IR(KBr)cm _1 : 3415, 1609, 1542, 1315, 1186. 



Elemental analysis for C 26 H 29 N 9 0 2 Cl2-1.8HCI-3H 2 0: 


Calculated 
Found 


C, 45.25; H, 5.37; N, 18.27; CI, 19.52 
C, 45.35; H, 5.35; N, 18.16; CI, 19.52 



30 Example 35 (Compound No. 345) 

1H-2-[1-Methyl-4-[4-[N,N-bis(2-chloroethyl)-aminophenyl]butyrylamino]imidazol-2-yl]benzimida 
5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

35 [0392] Suspended in a mixed solvent of 5 m€ of DMF and 4 m€of methanol was 0.20 g (0.51 mmol) of 1 H-2-(1-methyl- 
4-nitroimidazol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride. Using 0.08 g of Pd/C as a cata- 
lyst, catalytic hydrogenation was conducted to obtain the corresponding amino derivative. The amino derivative was 
dissolved, as was, in 5 m€ of DMF without purification. To the solution, 0.16 g (0.53 mmol; 1.03 equivalents) of chlo- 
rambucil and 76 mg (0.56 mmol; 1.1 equivalents) of HOBt were added successively. The resulting mixture was ice- 

40 cooled, followed by the addition of 0.12 g (0.58 mmol; 1.1 equivalents) of DCC. The temperature of the mixture so 
obtained was allowed to rise back to room temperature, at which the mixture was stirred for 1 .5 hours and then allowed 
to stand overnight. The reaction mixture was concentrated under reduced pressure. The residue was purified by chro- 
matography on a silica gel column (ethyl acetate/ IPA/water = 6/2/1 -» 4/2/1; performed twice) and then crystallized 
from ethanol/ethyl ether, whereby 40 mg (0.061 mmol) of the title compound were obtained as light pink crystals (yield: 

45 12.1%). 

m.p. 163-168°C. 

IR(KBr)cnrr 1 : 3409, 2924, 1655, 1560, 1543, 1388, 1019. 



Elemental analysis for CzgHggNgOzC^ HCI ^HgO: 


Calculated 
Found 


C, 50.85; H, 5.89; N, 18.40 
C, 50.94; H, 5.79; N, 18.63 



Example 36 (Compound No. 358) 

55 

1H-2-(1-Methyl-4-formylaminoimidazo!-2-yl)-benzimidazole-5-tN-(2-amidinoethyl)]carboxamide hydrochloride 
[0393] Suspended in a mixed solvent of 5 m€ of DMF and 5 m€ of methanol was 0.20 g (0.51 mmol) of 1 H-2-(1 -methyl- 



299 



EP0 711 768 B1 

4-nitroimida2o!-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride. Using 0.8 g of Pd/C as a cata- 
lyst, catalytic hydrogenation was then conducted. After the Pd/C was filtered off, the methanol was distilled out under 
reduced pressure. To a DMF solution of the amino derivative obtained above as a crude reaction product, 1-formylim- 
idazole - which had been prepared by dissolving 0.41 g (2.52 mmol) of CDI in 5 m€ of THF, adding 0.1 m€ (2.65 mmol) 

5 of formic acid, and then stirring the resultant mixture for 1 hour - was added under a nitrogen gas atmosphere, ice- 
cooling and stirring. The temperature of the resulting mixture was allowed to rise back to room temperature, at which 
the mixture was stirred for 6 hours and then allowed to stand overnight. The thus-obtained mixture was concentrated 
under reduced pressure. The residue was purified by chromatography on a silica gel column (ethyl acetate/I PA/water 
= 6/2/1). Relevant fractions was further purified on an ODS column (water/5% methanol + acetic acid) and then sub- 

10 jected to gel filtration ("Sephadex G-10", water), whereby 26 mg (0.067 mmol) of the title compound were obtained as 
amorphous powder (yield: 13.0%). 
IR(KBr)cnr 1 : 3256, 1684, 1559, 1541, 1398, 1318 



15 



20 



25 



Elemental analysis for C 16 H 18 N 8 0 2 HCI-2H 2 0: 


Calculated 
Found 


C, 45.02; H, 5.43; N, 22.30 
C, 45.39; H, 5.28; N, 22.30 



Example 37 (Compound No. 1608) 

1H-2-[4-(Guanidinoacetyl)amino-l-methylimidazol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)ami 
carboxamide dihydrochloride 

(Reaction 1) 

1H-2-(1-Methyl-4-nitroimidazol-2-yn 



[0394] Dissolved in 5 m€ of DMF were 0.17 g (0.59 mmol) of 1H-2-(1-methyl-4-nitroimidazol-2-yl)benzimidazole- 
5-carboxylic acid and 0.16 g (0.59 mmol; 1.0 equivalent) of N,N-bis(2-chloroethyl)-1,4-phenylenediamine hydrochlo- 

30 ride. Under a nitrogen gas stream, ice-cooling and stirring, 0.25 m€ (1 .79 mmol; 3.0 equivalents) of triethylamine and 
0.13 m€ (0.86 mmol; 1.5 equivalents) of DECP were added successively to the resultant solution. The thus-obtained 
mixture was stirred, as was, fori hour and then allowed to stand overnight. It was concentrated under reduced pressure. 
The residue was purified by gel filtration ("Sephadex LH-20", methanol) and then crystallized from ethanol, whereby 
0.16 g (0.32 mmol) of the title compound was obtained as yellow crystals (yield: 54.0%). 

35 m.p. 157-159°C. 

(Reaction 2) 

1H-2-[4-(Guanidinoacetyl)amino-1-methylimidazoL 
40 carboxamide dihydrochloride 

[0395] Suspended in a mixed solvent of DMF and methanol was 0.16 g (0.32 mmol) of 1 H-2-(1-methy!-4-nitroimida- 
zol-2-yl)benzimidazole-5-[N-[4-[N,N-bts(2-chloroethyl)amino]phenyl]]carboxamide, followed by the addition of 0.35 m€ 
of 1 N hydrochloric acid. Using 10% Pd/C (wet) as a catalyst, the reactant was hydrogenated into the corresponding 

45 amino derivative under normal pressure. To a DMF solution of the amino derivative, 55 (i€ (0.39 mmol; 1 .2 equivalents) 
of triethylamine, 0.14 g (0.91 mmol; 3.0 equivalents) of guanidinoacetic acid hydrochloride and 0.19 g (0.92 mmol; 3.0 
equivalents) of DCC were added successively under a nitrogen gas stream, ice-cooling and stirring. The temperature 
of the thus-obtained mixture was allowed to rise back to room temperature, at which it was stirred for 9 hours and then 
allowed to stand overnight. The resulting solid was filtered off and the filtrate was concentrated under reduced pressure. 

so The residue was subjected to gel filtration ("Sephadex LH-20", methanol). Eluted fractions were added with 4 N hy- 
drochloric acid/dioxane, concentrated and then crystallized from methanol, whereby 61 mg (0.095 mmol) of the title 
compound were obtained as yellow crystals (yield: 29.6%). 
m.p. >250°C. 

IR(KBr)cnrr 1 : 3345, 1670, 1542, 1327. 

55 



Elemental analysis for C 2 5H28N 10 O2Cl2'2.5HCM.5H 2 O: 



Calculated j C, 43.53; H, 4.90; N, 20.31; CI, 23.13 
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(continued) 



15 



20 



25 



30 



35 



40 



45 



50 



55 



Elemental analysis for C 25 H 28 N 10 O 2 CI 2 -2.5HCM.5H 2 O: 



Found j C, 43.43; H, 4.78; N, 20.21; CI, 23.44 



Example 38 (Compound No. 424) 

1H-2-[2-[4-[4-[N,N-Bis(2-chloroe^ 
carboxamide hydrochloride 

(Reaction 1) 

1 H-2-(2-Nitrothiophen-4-yl)benzimidazole-5-carboxylic acid. 

[0396] Dissolved in 100 m€ of nitrobenzene were 2.0 g (12.7 mmol) of 2-nitrothiophene-4-carboxyaldehyde and 2.0 
g (12.8 mmol; 1.0 equivalent) of 3,4-diaminobenzoic acid, followed by stirring under heat over an oil bath which was 
controlled at 150°C. 32 Hours later, the reaction mixture was cooled to room temperature. The resulting solid was 
collected by filtration and then washed with IPA and methylene chloride, whereby 2.02 g (7.78 mmol) of the title com- 
pound were obtained as ocherous crystals (yield: 61 .2%). 
m.p. >270°C. 

(Reaction 2) 

1H-2-(2-Nitrothiophen-4-yl)benzimidazole-5-[N-(2-cyanoethyl)]carboxamide 

[0397] Suspended in 40 m€ of DMF were 2.0 g (7.8 mmol) of 1 H-2-(2-nitrothiophen-4-yl)benzimidazole-5-carboxylic 
acid, followed by the addition of 1 .39 g (8.57 mmol; 1.1 equivalents) of CDI. The resultant mixture was stirred under a 
nitrogen gas atmosphere at room temperature. 1.5 Hours later, the mixture was ice-cooled, to which 0.63 m€ (8.54 
mmol; 1.1 equivalents) of p-aminopropionitrile was added. The temperature of the thus-obtained mixture was allowed 
rise back to room temperature, at which the mixture was allowed to stand overnight. After completion of the reaction 
was ascertained, the reaction mixture was concentrated under reduced pressure and the residue was washed with 
IPA, whereby 1.18 g (3.82 mmol) of the title compound were obtained as brown crystals (yield: 49.0%). 
m.p. >270°C. 

(Reaction 3) 

1H-2-(2-Nitrothiophen-4-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

[0398] Suspended in 25 nrtfof ethanol was 0.85 g (2.7 mmol) of 1 H-2-(2-nitrothiophen-4-yl)benzimidazole-5-[N-(2-cy- 
anoethyl)]carboxamide. Under ice-cooling, hydrogen chloride gas was bubbled over 1 hour so that the suspension was 
saturated with hydrogen chloride gas. The temperature of the thus-obtained mixture was allowed to rise back to room 
temperature, at which the mixture was stirred for additional 2 hours and nitrogen gas was then bubbled for 1 0 minutes. 
The resultant mixture was concentrated under reduced pressure. The residue was washed with ethyl ether. The residue 
was then suspended in 35 m€ of ethanol and under ice-cooling, ammonia gas was bubbled for 1 hour until saturation. 
The temperature of the mixture was allowed to rise back to room temperature, at which the mixture was allowed to 
stand overnight. The resulting crystals were collected by filtration, whereby 0.84 g (2.13 mmol) of the title compound 
was collected as brown crystals (yield: 78.8%). 
m.p. >275°C. 

(Reaction 4) 

1H-2-[2-[4-[4-[N,N-Bis(2-chloroethy^ 
carboxamide hydrochloride 

[0399] Dissolved in 4 m€ of DMF was 0.1 5 g (0.38 mmol) of 1 H-2-(2-nitrothiophen-4-yl)benzimidazole-5-[N-(2-amidi- 
noethyl)]carboxamide hydrochloride. Using 0.07 g of 10% Pd/C as a catalyst, catalytic hydrogenation was conducted. 
After the Pd/C was filtered off, the filtrate was ice-cooled under a nitrogen gas atmosphere, followed by the dropwise 
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addition of a solution of 0.13 g (0.43 mmol; 1.1 equivalents) of 4-[4-[N,N-bis(2-chloroethyl)amino]phenyl]butyryl chloride 
- which had been prepared by adding 0.26 g (2.19 mmol; 5.1 equivalents) of thionyl chloride to 0.13 g (0.43 mmol; 1.1 
equivalents) of chlorambucil, allowing the resultant mixture to stand for 5 minutes at room temperature, concentrating 
the mixture under reduced pressure, evaporating the concentrate with benzene and then repeating the evaporation 

5 with benzene once more - in 1 m€ of benzene. The temperature of the resultant mixture was allowed to rise back to 
room temperature, at which the mixture was stirred for 5.3 hours and then allowed to stand overnight. The thus-obtained 
mixture was concentrated under reduced pressure, purified by chromatography on a silica gel column (ethyl acetate/ 
IPA/water = 6/2/1) and then crystallized from ethyl ether, whereby 13 mg (0.02 mmol) of the title compound were 
obtained as light brown crystals (yield: 5.25%). m.p. >275°C. 

10 |R(KBB)cm- 1 : 3160, 1637, 1545, 1474, 1289. 

Example 39 (Compound No. 438) 

1H-2-(2-Benzoylaminothiophen-4-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

15 

[0400] Dissolved in 20 me of DMF was 0.40 g (1 .0 mmol) of 1 H-2-(2-nitrothiophen-4-yl)benzimidazoie-5-[N-(2-amidi- 
noethyl)]carboxamide hydrochloride. Using 0.18 g of 10% Pd/C as a catalyst, catalytic hydrogenation was conducted. 
After the Pd/C was filtered off, the resultant mixture was ice-cooled under a nitrogen gas atmosphere, followed by the 
successive addition of 0.16 m€ (1.15 mmol; 1.1 equivalents) of triethylamine and 0.13 m€ (1.13 mmol; 1.1 equivalents) 

20 of benzoyl chloride. The temperature of the reaction mixture was allowed to rise back to room temperature. 4.5 Hours 
later, the reaction mixture was concentrated under reduced pressure. The residue was purified by chromatography on 
a silica gel column (ethyl acetate/ IPA/water = 6/2/1) and then crystallized from ethyl ether. As inclusion of impurities 
was confirmed by NMR, the product was purified further by gel filtration ("Sephadex LH-20", methanol) and then crys- 
tallized from ethyl ether, whereby 24 mg (0.05 mmol) of the title compound were obtained as light brown crystals (yield: 

25 5.0%). 

m.p. 220-223°C. 



30 



Elemental analysis for C 2 2 H 20 N 6 so 2* 3H 2 O: 


Calculated 
Found 


C, 50.52; H.5.20; N, 16.07 
C, 50.70; H, 5.02; N, 16.20 



Example 40 (Compound No. 1617) 

35 1H-2-[5-(Guanidinoacetyl)aminothiophen-3-yl]-benzM 
carboxamide dihydrochloride 

(Reaction 1) 

40 1H-2-(5-Nitrothiophen-3-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide 

[0401] Dissolved in 10 m€ of DMF were 0.30 g (1.17 mmol) of 1 H-2-(5-nitrothiophen-3-y1)benzimidazole-5-carboxylic 
acid and 0.31 g (1.15 mmol; 1.0 equivalent) of N,N-bis(2-chloroethyl)-1,4-phenylenediamine hydrochloride. Under a 
nitrogen gas stream, ice-cooling and stirring, 0.49 m€ (3.51 mmol; 3.0 equivalents) of triethylamine and 0.27 m€ (1 .78 
45 mmol; 1 .5 equivalents) of DECP were added successively. The resultant mixture was stirred, as was, for 8 hours and 
then allowed to stand overnight. The mixture was concentrated under reduced pressure and methanol was added to 
the residue. The insoluble solid was filtered off. The filtrate was purified by chromatography on a silica gel column 
(chloroform/2-4% methanol) and then washed with methanol, whereby 0.11 g (0.22 mmol) of the title compound was 
obtained as brown crystals (yield: 19.0%). 

50 

(Reaction 2) 

1H-2-[5-(Guanidinoacetyl)aminothiophen-3-yl]-ben^ 
carboxamide dihydrochloride 

55 

[0402] Suspended in a mixed solvent of DMF and methanol was 0.10 g (0.20 mmol) of 1H-2-(5-nitrothiophen-3-yl)- 
benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]-phenyl]]carboxamide, followed by the addition of 0.22 m€of 1 N 
hydrochloric acid. Using 0.05 g of 10% Pd/C (wet) as a catalyst, the reactant was hydrogenated into the corresponding 
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amino derivative under normal pressure. To a DMF solution of the amino derivative, 32 \i€ (0.23 mmol; 1 .1 equivalents) 
of triethylamine, 93 mg (0.61 mmol; 3.0 equivalents) of guanidinoacetic acid hydrochloride and 0.12 g (0.58 mmol, 2.9 
equivalents) of DCC were successively added under a nitrogen gas stream, ice-cooling and stirring. The temperature 
of the thus-obtained mixture was allowed to rise back to room temperature, at which the mixture was stirred for 8 hours 

5 and then allowed to stand overnight. The resulting solid was filtered off and the filtrate was concentrated under reduced 
pressure. DMF was again added to the residue and the resulting crystals were filtered off. The filtrate was concentrated 
and the residue was subjected to gel filtration ("Sephadex LH-20", methanol). Eluate fractions were added with 4 N 
hydrochloric acid/dioxane, concentrated and then crystallized from ethanol, whereby 9 mg (0.014 mmol) of the title 
compound were obtained as brown crystals (yield: 7.0%). 

10 m.p. >250°C. 

IR(KBr)cm- 1 : 3338, 1653, 1517, 1330, 818. 

Example 41 (Compound No. 505) 

15 1H-2-[5-[4-[4-[N,N-Bis(2-chloroethyl)am 
carboxamide hydrochloride 

(Reaction 1) 

20 Methyl 1 H-2-(5-nitrothiophen-2-yl)benzimidazole-5-carboxylate 

[0403] Suspended in 25 m€ of nitrobenzene were 0.50 g (3.18 mmol) of 5-nitro-2-thiophenecarboxy aldehyde and 
0.53 g (3.19 mmol; 1.0 equivalent) of methyl 3,4-diaminobenzoate. The resulting mixture was stirred under heat for 
28.5 hours over an oil bath which was controlled at 150°C. The solvent was distilled out and the residue was washed 
25 with methanol, whereby 0.775 g (2.86 mmol) of the title compound was obtained as ocherous crystals (yield: 89.9%). 
m.p. >280°C. 

(Reaction 2) 

30 1 H-2-(5-Nitrothiophen-2-yl)benzimidazole-5-carboxylic acid 

[0404] Suspended in 1 5 m€ of methanol was 0.57 g (2.22 mmol) of methyl 1 H-2-(5-nitrothiophen-2-yl)benzimidazole- 
5-carboxylate, followed by the addition of 15 m€ of a 1 N aqueous solution of sodium hydroxide. The resultant mixture 
was stirred at 60°C for 1 hour under heating. The methanol was distilled out under reduced pressure. The remaining 
35 aqueous solution was acidified with 4 N hydrochloric acid and the resulting crystals were collected by filtration, whereby 
0.55 g (2.14 mmol) of the title compound was obtained as dark brown crystals (yield: 96.3%). 
m.p. >280°C. 

(Reaction 3) 

40 

1H-2-(5-Nitrothiophen-2-yl)benzimidazole-5-[N-(2-cyanoethyl)]carboxamide 

[0405] Dissolved in 45 m€ of DMF were 1 .5 g (5.83 mmol) of 1 H-2-(5-nitrothiophen-2-yl)benzimidazole-5-carboxylic 
acid, followed by the addition of 1.04 g (6.4 mmol; 1.1 equivalents) of GDI. The resulting mixture was stirred at room 

45 temperature under a nitrogen gas atmosphere and 1 hour later, was ice-cooled, to which 0.43 m€ (5.8 mmol; 1.0 
equivalent) of p-aminopropionitrile was added. The temperature of the thus-obtained mixture was allowed to rise back 
to room temperature, at which the mixture was stirred for 30 minutes and then allowed to stand overnight. After com- 
pletion of the reaction was confirmed, the reaction mixture was concentrated under reduced pressure. The residue 
was purified by chromatography on a silica gel column (methylene chloride/4-10% methanol) and then washed with 

50 ethyl ether, whereby 0.53 g (1 .7 mmol) of the title compound was obtained as yellow crystals (yield: 29.3%). 
m.p. 219-222°C. 

(Reaction 4) 

55 1H-2-(5-Nitrothiophen-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

[0406] Suspended in 1 5 m€of ethanol was 0.52 g (1 .68 mmol)of 1 H-2-(5-nitrothiophen-2-yl)benzimidazole-5-[N-(2-cy- 
anoethyl)]carboxamide, followed by bubbling of hydrogen chloride gas under ice-cooling until saturation for an hour. 
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The temperature of the thus-obtained mixture was allowed to rise back to room temperature and, after the mixture was 
stirred for 3 hours, the solvent was distilled out under reduced pressure. The residue was washed with ethyl ether and 
the ethyl ether was then poured out. This procedure was repeated twice. The residue was dissolved in 1 5 m€ of ethanol 
and under ice-cooling, ammonia gas was bubbled until saturation (for 2 hours). The temperature of the resulting mixture 
5 was allowed to rise back to room temperature, at which the mixture was stirred for 1 hour. The solvent was distilled 
out under reduced pressure and the residue was washed with ethanol, whereby 0.54 g (1 .49 mmol) of the title compound 
was obtained as yellow crystals (yield: 88.6%). 
m.p. >280°C. 

10 (Reaction 5) 

1H-2-(5-Aminothiophen-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

[0407] Suspended in a mixed solvent of 5 m€ of DMF and 5 m€ of methanol was 0.53 g (1.46 mmol) of 1H-2-(5-ni- 
15 trothiophen-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride. Using 0.22 g of Pd/C as a catalyst, 
catalytic hydrogenation was conducted to convert the reactant into the corresponding amino derivative. This amino 
derivative was provided for use in the next reaction as in other examples. 

(Reaction 6) 

20 

1H-2-[5-[4-[4-[N,N-Bis(2-chloroethyl)amino]-phenyl]butyrylamino]thiophen-2-yl]benzimidazole-5-[N-(2-amid 
carboxamide hydrochloride 

[0408] 1H-2-(5-Aminothiophen-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (half the 
25 amount of the amino derivative obtained from 1.46 mmol of the nitro derivative; in the form of a solution dissolved in 
3 m€ of DMF) was ice-cooled under a nitrogen gas atmosphere, to which a solution of 4-[N,N-bis(2-chloroethyl)amino] 
phenylbutyryl chloride - which had been synthesized from 0.25 g (0.82 mmol; 1.1 equivalents) of chlorambucil and 
0.49 g (4.1 mmol; 5.5 equivalents) of thionyl chloride - in 2 m€ of methylene chloride and 0.10 m€ (0.72 mmol; 1.0 
equivalent) of triethylamine were added successively. The temperature of the thus-obtained mixture was allowed to 
30 rise back to room temperature, at which the mixture was stirred for 5 hours and then allowed to stand overnight. The 
resultant mixture was concentrated under reduced pressure, purified by chromatography on a silica gel column (ethyl 
acetate/IPA/water = 7/2/1 -» 9/2/1 -» 12/2/1; performed three times in total), and then crystallized from ethyl ether, 
whereby 27 mg (0.044 mmol) of the title compound were obtained as brownish white crystals (yield: 6.0%). 
m.p. >275°C. 

35 IR(KBr)cm- 1 : 3220, 2930, 1684, 1541, 1521, 806. 



Elemental analysis for C 2 9H33N 7 S02CI 2 *2HCI H 2 0: 


Calculated 
Found 


C, 49.37; H, 5.29; N, 13.90 
C, 49.69; H, 5.29; N, 13.47 



Example 42 (Compound No. 518) 

1H-2-(5-Formylaminothiophen-2-yl)benzimtdazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

45 

[0409] 1H-2-(5-Aminothiophen-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride (half the 
amount of the amino derivative synthesized from 1.46 mmol of the nitro derivative; in the form of a solution dissolved 
in approx. 3 m€ of DMF) was ice-cooled under a nitrogen gas atmosphere, to which a solution of formyl imidazole - 
which had been synthesized by adding 0.14 m€ (3.71 mmol; 5 equivalents) of formic acid to a solution of 0.59 g (3.63 

50 mmol; 5 equivalents) of CDI in 8 m€ of THF and then stirring the resultant mixture for 2 hours - in 8 m€ of THF was 
added dropwise. The temperature of the thus-obtained mixture was allowed to rise back to room temperature, at which 
the mixture was stirred for 8.5 hours and then allowed to stand overnight. The resultant mixture was concentrated 
under reduced pressure. The residue was purified by chromatography on a silica gel column (ethyl acetate/lPA/water 
= 7/2/1; performed three times) and then crystallized from ethyl acetate/lPA, whereby 10 mg (0.025 mmol) of the title 

55 compound were obtained as brown powder (amorphous) (yield: 3.4%). 
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Example 43 (Compound No. 3024) 

1 H-2-(5-Nitrofuran-2-yl)benzimidazole-5-carboxylic acid 

5 [0410] Suspended in 25 m€ of nitrobenzene were 0.50 g (3.54 mmol) of 5-nitrofurfural and 0.56 g (3.57 mmol; 1.0 
equivalent) of 3,4-diaminobenzoic acid (97%), followed by stirring under heat for 20 hours over an oil bath which was 
controlled at 150°C. The thus-obtained mixture was ice-cooled and the resulting crystals were collected by filtration, 
whereby 0.64 g (2.32 mmol) of the title compound was obtained as dark brown crystals. Further, the filtrate was con- 
centrated and washed with methylene chloride, whereby 0.89 g (3.28 mmol) of the title compound was obtained (yield: 

10 92.7%). 

m.p. >280°C. 

Example 44 (Compound No. 672) 
15 lH-2-(5-Benzoylaminopyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 
(Reaction 1) 

1 H-2-(5-Nitropyrrol-2-yl)benzimidazole-5-carboxylic acid 

20 

[0411] A solution of 1.03 g (7.35 mmol) of 5-nitropyrro!-2-aldehyde and 1.12 g (7.35 mmol) of 3,4-diaminobenzoic 
acid in 50 m€ of nitrobenzene was heated at 1 50°C for 6 hours. After completion of the reaction, the resulting crystals 
were collected by filtration and washed with IPA. They were recrystallized from DMF-water, whereby 1 .28 g of the title 
compound were obtained as green crystals (yield: 64%). 
25 m.p. >300°C. 

IR(KBr)cnr 1 : 3269, 2835, 1665, 1493, 1458, 1350, 1306, 1254, 1137. 

(Reaction 2) 

30 1H-2-(5-Nitro-1-methylpyrrol-2-yl)benzimidazo!e-5-[N-(2-cyanoethyl)]carboxamide 

[0412] CDI (566 mg; 3.49 mmol) was added to a solution of 633 mg (2.33 mmol) of 1H-2-(5-nitropyrrol-2-yl)benzim- 

idazole-5-carboxylic acid in 19 m€ of DMF, followed by stirring at room temperature for 30 minutes. After crystals were 

sufficiently precipitated and full consumption of the raw materials was confirmed by TLC, 489 mg (6.98 mmol) of 3-ami- 
35 nopropionitrile were added dropwise. The resulting mixture was stirred at room temperature for 30 minutes until the 

crystals were dissolved. After completion of the reaction, the reaction mixture was concentrated and IPA was added. 

The precipitated crystals were collected and then recrystallized from DMF-water, whereby 608 mg of the title compound 

were obtained as ocherous crystals (yield: 80%). 

m.p. 268-270°C. 
40 IR(KBr)cnr 1 : 3359, 2252, 1630, 1545, 1351, 1305. 

(Reaction 3) 

1H-2-(5-Nitropyrrol-2-yl)benzimidazole-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

45 

[0413] A suspension of 771 mg (2.38 mmol) of 1 H-2-(5-nitro-1 -methyl pyrro!-2-yl)benzimidazole-5-[N-(2-cyanoethyl)] 
carboxamide in 54 m€ of ethanol was saturated with hydrogen chloride gas under ice-cooling. The resultant mixture 
was stirred at room temperature for 1 hour. After excess hydrogen chloride gas purged with nitrogen gas, the mixture 
was concentrated and the residue was washed with ethyl ether. The residue was again suspended in 23 m€ of a 1:1 
50 mixed solvent of methanol and ethanol, followed by saturated with ammonia gas. As a result, crystals were precipitated 
subsequent to initial dissolution of the residue. 

[0414] After nitrogen gas was bubbled to purge excess ammonia gas, crystals were collected by filtration and then 
washed with IPA, whereby 812 mg of the title compound were obtained as pale yellow crystals (yield: 90%). 
m.p. 299-300°C. 

55 IR(KBr)cm- 1 : 3363, 1702, 1636, 1545, 1452, 1405, 1349, 1236, 1193. 
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(Reaction 4) 

1H-2-(5-BenzoylaminopyiTOl-2-yl)benzimidazole-5-[N-(2-am hydrochloride 

5 [0415] A solution of 153 mg (0.405 mmol) of 1H-2-(5-nitropyrroI-2-yl)benzirnidazole-5-[N-(2-amidinoethyl)]-carbox- 
amide hydrochloride in 4.6 m€ of DMF was catalytically hydrogenated using 76.9 mg of 10% Pd/C as a catalyst, so 
that the reactant was reduced into the corresponding amino compound. The Pd/C was filtered off. To the filtrate, 56.9 
mg (0.405 mmol) of benzoyl chloride were added dropwise at -78°C under a nitrogen gas atmosphere, followed by 
stirring for 30 minutes. The reaction mixture was concentrated and the residue was subjected to chromatography on 

10 a silica gel column (ethyl acetate/I PA/water = 6/2/1 ), whereby 56.4 mg of the title compound were obtained (yield: 31 %). 
m.p. 195-200°C. 

IR(KBr)cnr 1 : 3316, 1687, 1638, 1555, 1432, 1307. 
Example 45 (Compound No. 671) 

15 

1H-2-(5-Formylaminopyrrol-2-yl)benzimidazo!e-5-[N-(2-amidinoethyl)]carboxamide hydrochloride 

[0416] A solution of 102 mg (0.270 mmol) of 1H-2-(5-nitropyrroI-2-yl)benzimidazole-5-[N-(2-amidinoethyi)]-carbox- 
amide hydrochloride in 3.1 m€of DMF was catalytically hydrogenated using 10% Pd/C as a catalyst, so that the reactant 

20 was reduced into the corresponding amino compound. The Pd/C was filtered off. Added dropwise at -40°C to the filtrate 
under a nitrogen gas atmosphere was a THF solution of N-formyl imidazole, which THF solution had been prepared by 
adding 24.9 mg (0.54 mmol) of 98-1 00% formic acid dropwise at room temperature to a solution of 87.6mg (0.54 mmol) 
of CDI in 2.6 m€ of THF and then stirring the resultant mixture for 15 minutes. After the thus-obtained mixture was 
stirred at room temperature for 15 minutes, the reaction mixture was concentrated and then subjected to flash column 

25 chromatography (ethyl acetate/I PA/water = 6/2/1), whereby 7.2 mg of the title compound were obtained (yield: 7.1%). 
m.p. 175-1 85°C (dec). 

IR(KBr)cm- 1 : 3406, 1671, 1630, 1561, 1438, 1319. 
Example 46 (Compound No. 665) 

30 

1H-2-[5-[4-[4-[N,N-Bis(2-chloroethyl)ami 
carboxamide hydrochloride 

[041 7] A solution of 111 mg (0.294 mmol) of 1 H-2-(5-nitropyrrol-2-y!)benzimidazole-5-[N-(2-amidinoethyl)]-carboxa- 
35 mide hydrochloride in 3.3 m€ of DMF was catalytically hydrogenated using 55.8 mg of 1 0% Pd/C as a catalyst, so that 
the reactant was reduced into the corresponding amino compound. The Pd/C was filtered off. Added dropwise at -78°C 
to the filtrate under a nitrogen gas atmosphere was a 1 ,2-dichloroethane solution of 4-(4-[N,N-bis(2-chloroethyl)amino] 
phenylj-butyryl chloride, which 1 ,2-dichloroethane solution had been prepared by adding 153 mg (1.20 mmol) of oxalyl 
chloride dropwise at -20°C to a solution of 122 mg (0.401 mmol) of chlorambucil in 6.1 m€ of 1 ,2-dichloroethane, stirring 
40 the resultant mixture overnight at room temperature, concentrating the resultant mixture into dryness and then dissolv- 
ing the thus-obtained oil in 1 .0 m€ of 1 ,2-dichloroethane. The thus-obtained mixture was stirred for 30 minutes. After 
completion of the reaction, the reaction mixture was concentrated and the residue was subjected to flush column 
chromatography (ethyl acetate/I PA/water = 6/2/1 ), whereby 45.6 mg of the title compound were obtained (yield: 24%). 
m.p. 150-156°C (dec). 
45 IR(KBr)cm- 1 : 3269, 3133, 1655, 1557, 1519, 1438, 1313, 1044. 

Example 47 (Compound No. 1592) 

1H-2-[4-(Guanidinoacetyl)amino-1-methylpyrrol-2-yl]benzimidazole-5-[N-[3-[N-[4-[N,N-bis(2-chIoroethyl)amino] 
50 pheny1]carboxamido]propyl]]-carboxamide hydrochloride 

(Reaction 1) 

4- [[1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole]-5-carboxamido]butyric acid 

55 

[0418] Suspended in 10 m€ of DMF was 0.30 g (1.05 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole- 

5- carboxylic acid, followed by the addition of 0.25 g (1.54 mmol; 1.5 equivalents) of CDI under a nitrogen gas stream. 
The thus-obtained mixture was stirred, as was, at room temperature for 1.5 hours. The mixture was ice-cooled, to 
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which 0.13 g (1.26 mmol; 1.2 equivalents) of y-aminobutyric acid was added. The temperature of the mixture was 
allowed to rise back to room temperature , at which the mixture was stirred for 6.5 hours and then allowed to stand 
overnight. The mixture was concentrated under reduced pressure and methanol was added to the residue. The resulting 
crystals were collected by filtration, whereby 0.29 g (0.78 mmol) of the title compound was obtained as yellow crystals 
5 (yield: 74.4%). 

(Reaction 2) 

1H-2-(1-Methyl-4-nitropyrro1-2-yl)benzimid^ 
10 propyl]]carboxamide 

[0419] Dissolved in 10 m€ of DMF were 0.24 g (0.65 mmol) of 4-[[1 H-2-(1-methyl-4-nitropyrrol-2-yI)benzimidazole]- 
5-carboxamido]butyric acid and 0.19 g (0.70 mmol; 1.08 equivalents) of 4-[N,N-bis(2-chloroethyl)]-phenylenediamine 
hydrochloride. The resultant mixture was stirred under a nitrogen gas stream and ice-cooling. Successively added 
15 were 0.27 m€ (1.94 mmol; 3.0 equivalents) of triethytamine and 0.15 m€ (0.99 mmol; 1.5 equivalents) of DECP. The 
temperature of the thus-obtained mixture was allowed to rise back to room temperature, at which the mixture was 
stirred for 5 hours and then allowed to stand overnight. The resulting mixture was concentrated under reduced pressure 
and the residue was crystallized from methanol, whereby 0.26 g (0.45 mmol) of the title compound was obtained as 
pale yellow crystals (yield: 69.3%). 

20 

(Reaction 3) 

1H-2-[4-(Guanidinoacetyl)amino-1-methylpy^ 
phenyl]carboxamido]propyi]]carboxamide hydrochloride 

25 

[0420] Using 10% Pd/C (wet) as a catalyst, 0.25 g (0.43 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole- 
5-[N-[3-[N-[4-[N,N-bis(2-chloroethyl)amino]-phenyl]carboxamido]propyl]]carboxamide was hydrolyzed into the corre- 
sponding amino derivative under normal pressure. A DMF solution of the amino derivative was stirred under a nitrogen 
gas stream and ice-cooling, to which 68 u,€ (0.49 mmol; 1.1 equivalents) of triethylamine, 0.20 g (1.30 mmol; 3.0 

30 equivalents) of guanidinoacetic acid hydrochloride and 0.27 g (1 .31 mmol; 3.0 equivalents) of DCC were added suc- 
cessively. The temperature of the thus-obtained mixture was allowed to rise back to room temperature, at which the 
mixture was stirred for 4 hours and then allowed to stand overnight. The mixture was concentrated under reduced 
pressure. The residue was subjected to gel filtration ("Sephadex LH-20", methanol), purified further by chromatography 
on a silica gel column (ethyl acetate/I PA/water = 6/2/1) and then crystallized from IPA, whereby 88 mg (0.127 mmol) 

35 of the title compound were obtained as white crystals (yield: 29.6%). ]R(KBr)crrr 1 : 3317, 1655, 1542, 1518, 1248 



Elemental analysis for C 30 H3 6 N 10 O 3 Cl2-HCI-3H 2 O 0.5IPA: 


Calculated 
Found 


C, 48.75; H, 6.10; N, 18.05; CI, 13.70 
C, 48.79, H, 5.82; N, 17.67; CI, 13.67 



Example 48 (Compound No. 1017) 

1H-2-[1-Methyl-4-(guanidinoacetylamino)pyrrol-2-yl]benzimidazole-5-[N-[3-chloro-4-[N,N-bis(2-chloro 
45 phenyl]]carboxamide dihydrochloride 

(Reaction 1) 

4-[N,N-Bis(2-hydroxyethyl)amino]-3-ch!oro-nitrobenzene 

50 

[0421] Dissolved in 8 m€ of DMSO were 10.0 g (57.0 mmol) of 3-chloro-4-fluronitrobenzene and 8.6 g (82 mmol) of 
diethanolamine. The thus-obtained mixture was stirred under heat for 2 hours at 140°C, followed by extraction with 
ethyl acetate. The solvent was distilled out under reduced pressure, whereby 9.5 g of the title compound were obtained 
as a yellow oil (yield: 64%). 
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(Reaction 2) 

4-[N,N-Bis(2-chloroethyl)amino]-3-chloro-nitrobenzene 

5 [0422] Thionyl chloride (6 m£; 82 mmol) was added to a solution of 4.2 g (16.1 mmol) of 4-[N,N-bis(2-hydroxyethyl)] 
amino-3-chloronitrobenzene in 60 m€ of 1 ,2-dichloroethane. The thus-obtained mixture was stirred under heat for 1 
hour at 80°C and the solvent was then distilled out under reduced pressure, whereby 4.0 g of the title compound were 
obtained as a yellow oil (yield: 83%). 

10 (Reaction 3) 

1 H-2-(1-MethyM-nitropyrrol-2^ 

[0423] Dissolved in 1 0 m€ of DMF were 200 mg (0.7 mmol) of 1 H-2-(1 -methyl-4-nitropyrrol-2-yl)benzimidazole-5-car- 
15 boxylic acid and 3-chtoro-4-[N,N-bis(2-chloroethyl)-amino]aniline hydrochloride which had been obtained by catalyti- 
cally hydrogenating 230 mg (0.49 mmol) of 4-[N,N-bis(2-ch!oroethyl)amino]-3-chloro-nitrobenzene in 20 m€ of methanol 
while using 100 mg of 10% Pd/C as a catalyst. The thus-obtained solution was cooled to 0°C. Under a nitrogen gas 
atmosphere, were added 117 \i€ (0.84 mmol) of triethylamine and then 127 \i.€ (0.84 mmol) of DECP. The resultant 
mixture was stirred, as was, for 40 minutes. The mixture was stirred further for 1 hour at room temperature and then 
20 allowed to stand overnight. The solvent was distilled out under reduced pressure. The residue was purified by chro- 
matography on a silica gel column (ethyl acetate/n-hexane = 1/1 ), whereby 210 mg of the title compound were obtained 
as yellow powder (yield: 51%). 

(Reaction 4) 

25 

1 H-2-[1 -MethyM-(guanidinoacety1amino)py^ 
phenyl]]carboxamide dihydrochloride 

[0424] Dissolved in 10 m£ of a 1:1 mixed solvent of DMF and methanol were 200 mg (0.37 mmol) of 1H-2-(1-methyl- 
30 4-nitropyrrol-2-yl)benzimidazole-5-[N-[3-chloro-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide in a reactor, fol- 
lowed by the addition of 200 mg of 10% Pd/C and 420 \l€ of 1 N hydrochloric acid under a nitrogen gas atmosphere. 
The reactor was purged with hydrogen gas and the mixture was stirred at room temperature for 2 hours. After the Pd/ 
C was filtered off, the filtrate was concentrated and the resultant concentrate was dissolved in DMF to form a DMF 
solution. To the solution, 62 \i€ (0.45 mmol) of triethylamine, 172 mg (1 .12 mmol) of guanidinoacetic acid hydrochloride 
35 and 231 mg (1.12 mmol) of DCC were successively added under ice-cooling. The thus-obtained mixture was stirred 
at room temperature for 1 hour and then allowed to stand overnight. After the resulting white precipitate was filtered 
off, the solvent was distilled out under reduced pressure. A 4 N hydrochloric acid/dioxane solution was added to the 
residue, followed by concentration under reduced pressure. The residue was washed with I PA. Yellow powder so 
obtained was washed further with ethanol, whereby 100 mg of the title compound were obtained as yellow powder 
40 (yield: 42%). 

IR(KBr)cm -1 : 3151, 1654, 1500, 1397, 1061, 824 

Example 49 (Compound No. 1021) 

45 lH-2-[1-Methyl-4-(guanidinoacetylamino)pyrrol-2^ 
phenyl]carboxamide hydrochloride 

[0425] Dissolved in a mixed solvent of 10 m€ of DMF and 10 m€ of methanol were 150 mg (0.29 mmol) of 1H- 
2-(1-methyl-4-nitropyTOl-2-yl)benzimi fol- 

50 lowed by the addition of 200 mg of 10% Pd/C and 300 \i€ of 1 N hydrochloric acid under a nitrogen gas atmosphere. 
Hydrogenation was then conducted at room temperature under normal pressure. After the Pd/C was filtered off, the 
filtrate was concentrated and the resultant concentrate was dissolved in DMF to form a DMF solution. To the solution, 
49 \i€ (0.29 mmol) of triethylamine, 1 33 mg (0.87 mmol) of guanidinoacetic acid hydrochloride and 1 80 mg (0.87 mmol) 
of DCC were successively added under ice-cooling. Subsequent to the reaction, the reaction mixture was filtered and 

55 the filtrate was concentrated. The brown syrupy residue was subjected to chromatography on a gel filtration column 
("Sephadex LH-20", methanol). Fluorescent fractions were collected and concentrated, followed by the addition of 4 
N hydrochloric acid/dioxane. The resulting mixture was concentrated again. The concentrate was washed with meth- 
anol, whereby 76.5 mg of the title compound were obtained as yellow powder (yield: 40%). 
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Elemental analysis for C 26 H2 8 CI 2 FN90 2 -2HCI: 

Calculated j C, 47.22, H, 4.57; N, 19.06 

Found C, 47.60, H, 4.53; N, 18.81 



Example 50 (Compound No. 1013) 

1H-2-[1-Methy1-4-(guanidinoacety1amino)pyiTol-2^ 
10 phenyl]]carboxamide dihydrochloride 

(Reaction 1 ) 

1H-2-(1-Methyl-4-nitropyiToi-2-yl)benzM 

15 

[0426] Dissolved in 5 m€of DMF were 105 mg (0.37 m mol) of 1H-2-(1 -methyl -4-nitropy rrol-2-yl)benzi midazole-5-car- 
boxylicacid and 3-cyano-4-[N,N-bis(2-chloroethyl)-amino]aniline hydrochloride which had been obtained by hydrogen- 
ating a solution of 104 mg (0.36 mmol) of 2-[N 1 N-bis(2-chloroethyl)amino]-5-nitrobenzonitrile in 10 m€ of methanol 
while using 100 mg of 10% Pd/C. The thus-obtained solution was cooled to 0°C. Under a nitrogen gas atmosphere, 
20 were added 61 \i€ (0.44 mmol) of triethylamine and then 67 u.€ (0.44 mmol) of DECP. The resultant mixture was stirred, 
as was, for 30 minutes. After the mixture was stirred at room temperature for additional 2 hours, the solvent was distilled 
out under reduced pressure. The residue was purified by chromatography on a silica gel column (chloroform/methanol 
= 10/1), whereby 61 mg of the title compound were obtained as yellow powder (yield: 32%). 

25 (Reaction 2) 

1H-2-[1 -Methyl -4-(guanidinoacetylamino)pymDl-2^ 
phenyl]]carboxamide dihydrochloride 

30 [0427] Dissolved in 10 m€ of a 1:1 mixed solvent of DMF and methanol were 56 mg (0.11 mmol) of 1H-2-(1-methyl- 
4-nitropyrrol-2-yl)benzimidazole-5-tN-[3-cyano-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide in a reactor, fol- 
lowed by the addition of 50 mg of 10% Pd/C and 128 \i€ (1.2 equivalents) of 1 N hydrochloric acid under a nitrogen 
gas atmosphere. The reactor was purged with hydrogen gas, followed by stirring at room temperature for 2 hours. After 
the Pd/C was filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 18 \i€ (0.13 mmol) of 

35 triethylamine, 50 mg (0.33 mmol) of guanidinoacetic acid hydrochloride and 70 mg (0.34 mmol) of DCC were succes- 
sively added under ice-cooling. The resultant mixture was stirred at room temperature for 1 hour and then allowed to 
stand overnight. The resulting white precipitate was filtered off and the solvent was distilled out under reduced pressure. 
The residue was dissolved in methanol and purified by gel filtration ("Sephadex LH-20", methanol). After the solvent 
was distilled out under reduced pressure, a 4 N hydrochloric acid/dioxane solution was added. The thus-obtained 

40 mixture was concentrated again under reduced pressure. The residue was dissolved in methanol, to which ethyl acetate 
was added to conduct reprecipitation, whereby 27 mg of the title compound were obtained as white powder (yield: 38%). 
IR(KBr)cm -1 : 3146, 2216, 1656, 1506, 1399, 1059, 823 

Example 51 (Compound No. 1596) 

45 

1H-2-[1-Methyl-4-(guanidinoacetylamino)pyrrol-2^ 
2-morphonylcarboxamido]phenyl]carboxamide hydrochloride 

(Reaction 1) 

50 

N-(2-Nitro-5-chlorobenzoyl)morpholine 

[0428] Dissolved in 20 m€ of thiony! chloride were 5.0 g (24.8 mmol) of 2-nitro-5-chlorobenzoic acid, followed by 
heating for 1.5 hours under reflux. After the reaction, the reaction mixture was concentrated and the residue was 
55 dissolved in 10 m€ of acetone. The thus-obtained solution was added dropwise to a solution of 4.7 m€ (62 mmol) of 
morpholine in 20 m€ of acetone, followed by stirring at room temperature for 2 hours. Subsequent to the reaction, the 
reaction mixture was concentrated and then extracted with ethyl acetate. The ethyl acetate layer was dried and then 
concentrated. The residue was recrystallized from ethyl acetate/n-hexane, whereby 5.64 g of the title compound were 
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obtained as white powder (yield: 84%). 
(Reaction 2) 

5 N-[2-Nitro-5-[N I N-bis(2-hydroxyethyl)amino]-benzoyl]morpholine 

[0429] Dissolved in 4 m€ of DMSO were 1 .0 g (3.69 mmol) of N-(2-nitro-5-chlorobenzoyl)morpholine and 1 .16 g (11 
mmol) of diethanolamine. The resulting mixture was stirred under heat at 140°C for 3 hours. After the reaction, the 
reaction mixture was concentrated and the resulting yellow syrup was purified by chromatography on a silica gel column 
10 (chloroform/methanol = 1 0/1 ), whereby 667 mg of the title compound were obtained as yellow powder (yield: 53.5%). 

(Reaction 3) 

N-[2-Nitro-5-[N,N-bis(2-chloroethyl)amino]-benzoyl]morpholine 

15 

[0430] Dissolved in 5 m€ of DMF were 500 mg (1.5 mmol) of N-[2-nitro-5-[N,N-bis(2-hydroxyethyl)amino]benzoyl]- 
morpholine, followed by the dropwise addition of 414 mg (3.6 mmol) of methanesulfonyl chloride under ice-cooling. 
The thus-obtained mixture was stirred under heat at 70°C for 1 hour. After the reaction, the reaction mixture was 
concentrated and the residue was purified by chromatography on a silica gel column (chloroform), whereby 539 mg 
20 of the title compound were obtained as yellow powder (yield: 81%). 

(Reaction 4) 

1 H-2-(1 -Methyl-4-nitropyrrol-2-y0 
25 phenyl]carboxamide 

[0431] Dissolved in 10 m€ of THF were 200 mg (0.56 mmol) of N-[2-nitro-5-[N,N-bis(2-chloroethyl)amino]-benzoyl] 
morpholine, followed by the addition of 200 mg of 10% Pd/C under a nitrogen gas atmosphere. 4 N Hydrochloric acid 
(140 ja€) was added, followed by hydrogenation at room temperature under normal pressure. After the Pd/C was filtered 

30 off, the filtrate was concentrated. The concentrate was added with 160 mg (0.56 mmol) of 1 H-2-(1-methyl-4-nitropyrrol- 
2-yl)benzimidazole-5-carboxylic acid, followed by the successive addition of 120 \i€ (0.84 mmol)of DECP and 210 
(1 .5 mmol) of triethylamine. The thus-obtained mixture was allowed to stand overnight. After the reaction, the reaction 
> mixture was concentrated and the resulting black brown syrup was purified by chromatography on a silica gel column 
(chloroform -> chloroform + 2% methanol), whereby 100 mg of the title compound were obtained as yellow powder 

35 (yield: 31%). 

(Reaction 5) 

1H-2-[1 -Methyl -4-(guanidinoacetylamino)pyiToI-2-y^ 
40 2-morpholinylcarboxamido]phenyl]-carboxamide hydrochloride 

[0432] Dissolved in a mixed solvent of 10 m€ of DMF and 10 m€ of methanol were 100 mg (0.17 mmol) of 1H- 
2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]-2-morpholinylcarboxamido] 
nyl]carboxamide, followed by the addition of 100 mg of 10% Pd/C and 1 80 u.€ of 1 N hydrochloric acid under a nitrogen 

45 gas atmosphere. Hydrogenation was then conducted at room temperature under normal pressure. After the Pd/C was 
filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 28 \i€ (0.17 mmol) of triethylamine, 
77 mg (0.50 mmol) of guanidinoacetic acid hydrochloride and 103 mg (0.5 mmol) of DCC were successively added 
under ice-cooling. The thus-obtained mixture was allowed to stand overnight. Subsequent to the reaction, the reaction 
mixture was filtered and the filtrate was concentrated. The resulting brown syrupy residue was subjected to chroma- 

50 tography on a gel filtration column ("Sephadex LH-20", methanol). 4 N Hydrochloric acid/dioxane was added, followed 
by concentration again. The residue was washed with methanol, whereby 25 mg of the title compound were obtained 
as yellow powder (yield: 20%). 



55 
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Example 52 (Compound No. 1042) 
1 H-2-[1 -MethyM-(guanidinoacetyte 

carboxamido]-4-[N,N-bis(2-chloroethyl)-amino]phenyl]]carboxamide di hydrochloride 

5 

(Reaction 1) 

N-[(N,N-Dimethylamino)ethyl]-2-chloro-5-nitrobenzamide 

10 [0433] A solution of 1 0 g (0.050 mmol) of 2-chloro-5-nitrobenzoic acid in 60 mf of THF was cooled over an ice bath, 
followed by the addition of 10 g (0.064 mmol) of CDI. The thus-obtained mixture was stirred at room temperature for 
1 hour. To the solution, 12 m€ (0.11 mmol) of N.N-dimethylethylenediamine were added dropwise, followed by stirring 
at room temperature for 3 hours. After the solvent was distilled out, the residue was dissolved in ethyl acetate. After 
the solution so obtained was washed with a 10% aqueous solution of sodium hydrogencarbonate, magnesium sulfate 

15 was added to the solution to dry the same. The ethyl acetate was distilled out under reduced pressure and the residue 
was purified by chromatography on a silica gel column (ethyl acetate), whereby 10 g of the title compound were obtained 
as a colorless oil (yield: 74%). 

(Reaction 2) 

20 

N-[(N,N-Dimethylamino)ethyl]-2-[N,N-bis(2-hydroxyethyl)amino]-5-nitrobenzamide 

[0434] Diethanolamine (5 g; 48.6 mmol) was added to a solution of 5 g (1 8.4 mmol) of N-[(N,N-dimethylamino)-ethyl]- 
2-chloro-5-nitrobenzamide in 10 m€ of DMSO, followed by stirring at 150°C for 3.5 hours. After the resulting mixture 
25 was cooled to room temperature, it was extracted with ethyl acetate. Magnesium sulfate was added to the extract to 
dry the same, and the solvent was then distilled out under reduced pressure. The residue was purified by chromatog- 
raphy on a silica gel column (ethyl acetate/methanol = 1/0 1/1), whereby 2.6 g of the title compound were obtained 
as a colorless oil (yield: 38%). 

30 (Reaction 3) 

N-[(N,N-Dimethylamino)ethyl]-2-[N,N-bis(2-chloroethyl)amino]-5-nitrobenzamide 

[0435] Triethylamine (4.5 m€; 32 mmol) was added to a solution of 2.6 g (0.76 mmol) of N-[(N,N-dimethyl-amino) 
35 ethyl]-2-[N,N-bis(2-hydroxyethyl)amino]-5-nitrobenzamide in 20 m€ of methylene chloride, followed by cooling over an 
ice bath. The thus-obtained solution was added with 1 .8 m€ (23 mmol) of mesyl chloride, followed by stirring at room 
temperature for 3 hours. After the reaction mixture was washed with a saturated aqueous solution of sodium hydro- 
gencarbonate, magnesium sulfate was added to the organic layer to dry the same. The solvent was distilled out under 
reduced pressure. The residue was dissolved in 10 m€ of DMF, to which 5 g of sodium chloride were added. The 
40 resulting mixture was then stirred at 150°C for 30 minutes. After the thus-obtained mixture was cooled to room tem- 
perature, the sodium chloride was filtered off and the solvent was distilled out under reduced pressure. The residue 
was purified by chromatography on a silica gel column (chloroform/methanol = 10/1 ), whereby 0.95 g of the title com- 
pound was obtained as yellow powder (yield: 33%). 

45 (Reaction 4) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimida^ 
(2-chIoroethyl)amino]phenyl]]-carboxamide 

so [0436] Dissolved in 10 m^ of DMF were 500 mg (1 .8 mmol) of 1 H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazoIe-5-car- 
boxylic acid and 2-[N-[(N,N-dimethylamino)ethyl]-carboxamido]-4-[N,N-bis(2-chloroethyl)amino]aniline hydrochloride 
which had been obtained by catalytically hydrogenating 200 mg (0.53 mmol) of N-[(N,N-dimethylamino)ethyl]-5-[N,N- 
bis(2-chloroethyl)amino]-2-nitrobenzamide in 10 m€ of methanol. The thus-obtained solution was cooled to 0°C. Added 
under a nitrogen gas atmosphere were 241 u,€ (1 .8 mmol) of triethylamine and then 265 \i€ (1 .8 mmol) of DECP. The 

55 resulting mixture was stirred, as was, for 30 minutes. The mixture was stirred further for 1 hour at room temperature 
and then allowed to stand overnight. The solvent was distilled out under reduced pressure and the residue was purified 
by chromatography on a silica gel column (chloroform/ methanol = 1/1), whereby 96 mg of the title compound were 
obtained as yellow powder (yield: 30%). 
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(Reaction 5) 

1 H-2-[1 -Methyl-4-guanidinoacetyla^ 

carboxamidoH-[N f N-bis(2-ch!oroethyl)-amino]phenyl]]carboxamide dihydrochloride 

5 

[0437] Dissolved in a 1 :1 mixed solvent of DMF and methanol in a reactor were 96 mg (0.16 mmol) of 1 H-2-(1-methyl- 
4-nitropyrrol-2-yl)benzimidazole-5-[N-[2-[N-[(N,N-dimethylamino)ethyl]carboxamidoH-[N 

phenyl]]carboxamide, followed by the addition of 100 mg of 10% Pd/C and 600 u.€ of 1 N hydrochloric acid under a 
nitrogen gas atmosphere. The reactor was purged with hydrogen gas, followed by stirring at room temperature for 2 

10 hours. After the Pd/C was filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 26 u.€ (0.19 
mmol) of triethylamine, 72 mg (0.47 mmol) of guanidinoacetic acid hydrochloride, 97 mg (0.47 mmol) of DCC and 36 
mg (0.24 mmol) of HOBt were successively added under ice-cooling. The thus-obtained mixture was stirred at room 
temperature for 1 hour and then allowed to stand overnight. The resulting white precipitate was filtered off and the 
solvent was distilled out under reduced pressure. The residue was purified by chromatography on a silica gel column 

15 (ethyl acetate/I PA/water = 4/2/1 ), whereby 50 mg of the title compound were obtained as yellow powder (yield: 42%). 
lR(KBr)cm-i: 1654, 1525, 1396, 1063, 821 

Example 53 (Compound No. 1584) 

20 iH-2-[1-Methyl-4-(arginylamino)pyiTol-2-y!]-be 
carboxamide hydrochloride 

(Reaction 1) 

25 iH-2-[1-Methyl-4-[[N-t-butoxycarbony^ 

amino]phenyl]]carboxamide hydrochloride 

[0438] Dissolved in a mixed solvent of 3 m€ of DMF and 3 m£ of methanol was 0.41 g (0.82 mmol) of 1 H-2-(1-methyl- 
4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide, followed by the addition 

30 of 0.21 me of 4 N hydrochloric acid. Using 0.18 g of 10% Pd/C as a catalyst, the reactant was converted to the corre- 
sponding amino derivative by hydrogenation under normal pressure. A DMF solution of the amino derivative was stirred 
under a nitrogen gas stream and ice-cooling, to which 0.12 m€ (0.86 mmol; 1.05 equivalents) of triethylamine, 0.51 g 
(1.64 mmol; 2.0 equivalents) of N-Boc arginine and 0.34 g (1.65 mmol; 2.0 equivalents) of DCC were added succes- 
sively. The thus-obtained mixture was stirred, as was, for 2 hours and then allowed to stand overnight. The resulting 

35 crystals were filtered off and the filtrate was concentrated under reduced pressure. The residue was purified by chro- 
matography on a silica gel column (ethyl acetate/I PA/water = 7/2/1 and then chloroform/15-20% methanol; performed 
twice in total) and was then crystallized from ether, whereby 80 mg (0.11 mmol) of the title compound were obtained 
as light brown crystals (yield: 12.8%). 

40 (Reaction 2) 

1H-2-[1-Methyl-4-(arginylamino)pyrrol-2-yl]^ 
carboxamide hydrochloride 

45 [0439] Dissolved in 4 m€ of ethanol was 1 H-2-[1-methyl-4-[[N-(t-butoxycarbonyl)arginyl]amino]pyrrol-2-yl]-benzimi- 
dazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]-phenyl]]carboxamide, followed by the addition of 1 m€of 4 N hydrochloric 
acid/dioxane. The thus-obtained mixture was stirred at room temperature for 5 hours and then concentrated under 
reduced pressure. The residue was subjected to gel filtration ("Sephadex LH-20", methanol) and then crystallized from 
acetonitrile, whereby 50 mg (0.71 mmol) of the title compound were obtained as yellow crystals (yield: 67.6%). 

50 m.p. >275°C. 

IR(KBr)cnv 1 : 3384, 1654, 1541, 1518 



55 



Elemental analysis for C 2 9H3 6 N 10 O 2 Cl2-2HCI-4.5H 2 O: 


Calculated 
Found 


C, 42.58; H, 5.91; N, 17.12 
C, 43.09, H, 5.76; N, 16.84 
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Example 54 (Compound No. 1585) 

1H-2-[1-Methyl-4-[(4-benzylpiperazinyl)-acetylaminote^ 
phenyl]]carboxamide 

5 

[0440] In a mixed solvent of 5 m€ of DMF and 5 m€ of methanol, 0.31 g (0.62 mmol) of 1 H-2-(1-methyl-4-nitropyrrol- 
2-y!)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)]amino]phenyl]]carboxamide was dissolved, followed by the addi- 
tion of 0.7 m€ of 1 N hydrochloric acid. Using 0.14 g of 10% Pd/C (wet) as a catalyst, the resultant mixture was hydro- 
genated under normal pressure so that it was converted to the corresponding amino derivative. A solution of the amino 

10 derivative in DMF was stirred under a nitrogen gas atmosphere and ice-cooling. To the reaction mixture, 0.1 m€ (0.72 
mmol; 1.2 equivalents) of triethylamine and 2-(4-benzylpiperazino)acetylimidazole, which had been prepared by dis- 
solving 0.47 g of 2-(4-benzyIpiperazino)acetic acid (with some impurities) and 0.15 g (0.93 mmol) of CDI in 5 n\€ of 
DMF, were added. The mixture was stirred for 4 hours and was then allowed to stand overnight as was. The thus- 
obtained mixture was concentrated under reduced pressure and the residue was purified by chromatography on a 

15 silica gel column (chloroform/4% methanol). The reaction product was recrystallized from ethyl ether, whereby 0.25 g 
(0.36 mmol) of the title compound was obtained as light red crystals (yield: 58.6%). 
m.p. 185-195°C (dec). 
IR(KBr)cnrr 1 : 3284, 1654, 1518, 1327, 815 



Elemental analysis for C 36 H 40 N 8 C> 2 Cl 2 f H 2 0: 


Calculated 
Found 


C, 61.27; H, 6.00; N, 15.88 
C, 61.14, H, 5.75; N, 15.95 



25 Example 55 (Compound No. 1576) 

1H-2-[1-Methyl-4-[(piperazinyla<^tyl)amino]-pyrrol-2-yl]benzimidazole-5-[N-[4-[N,N-bis(2-cn 
carboxamide 

30 [0441] In a mixed solvent of 3 m€ of DMF and 3 m€ of methanol, 0.24 g (0.35 mmol) of 1 H-2-[1-methyl-4-[(4-benzyl- 
piperazinyl)acety!amino]pyrro!-2-yl]benzim^ was 
suspended. Using 0.12 g of 10% Pd/C (wet) as a catalyst, catalytic hydrogenation was conducted. Eleven hours later, 
the reaction was terminated even though some raw materials still remained. After Pd/C was filtered off, the filtrate was 
subjected to gel filtration ("Sephadex LH-20 rt , methanol). To the fraction so eluted, 4 N hydrochloric acid/dioxane was 

35 added, followed by crystallization from ethanol. As the crystals still contained some impurities, they were purified further 
by chromatography on a silica gel column (DMF/toluene = 1/1) and crystallized from ethyl ether, whereby 103 mg (0.17 
mmol) of the title compound were obtained as yellowish white crystals (yield: 49.1%). 
m.p. >250°C. 

IR(KBr)cm" 1 : 3401, 1654, 1518, 815 



Elemental analysis for C 2 9H34N 8 0 2 Cl2-2Ha-1.5H 2 0-1.5EtOH: 


Calculated 
Found 


C, 50.01; H, 5.88; N, 15.55 
C, 49.94, H, 5.46; N, 15.62 



45 

Example 56 (Compound No. 1590) 

1 H-2-[1 -Methyl-4-(2-imidazotylcarboxam 
carboxamide 

50 

[0442] In a mixed solvent of 3 m€ of DMF and 3 m€ of methanol, 0.20 g (0.40 mmol) of 1 H-2-(1 -methyl-4-nitro pyrrol- 
2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chIoroethyl)amino]phenyl]]carboxamide was dissolved, followed by the addition 
of 0.5 m€of 1 N hydrochloric acid. Using 0.10 g of 10% Pd/C (wet) as a catalyst, the resultant mixture was hydrogenated 
under normal pressure so that it was converted to the corresponding amino derivative. A solution of the amino derivative 
5 5 in DMF was stirred under a nitrogen gas atmosphere and ice-cooling. To the reaction mixture, 68 u,€ (0.49 mmol; 1.2 
equivalents) of triethylamine, 0.11 g (0.98 mmol; 2.5 equivalents) of imidazole-2-carboxylic acid, 59 mg (0.44 mmol; 
1.1 equivalents) of HOBt and 92 mg (0.45 mmol; 1.1 equivalents) of DCC were added. The temperature of the resultant 
mixture was allowed to rise back to room temperature, at which the mixture was stirred for 4 hours. The reaction mixture 
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was then allowed to stand overnight. After the solid so obtained was filtered off, the filtrate was concentrated under 
reduced pressure. The residue was purified by chromatography on a silica gel column (chloroform/4-8% methanol). 
Eluted fractions were concentrated and the residue was added with 4 N hydrochloric acid/dioxane. The resulting so- 
lution was concentrated and was then crystallized from methanol, whereby 74 mg (0.13 mmol) of the title compound 
5 was obtained as light brown crystals (yield: 32.7%). 
m.p. >260°C. 

IR(KBr)cm-1: 3365, 1684, 1592, 1517, 1398, 1329, 818 



Elemental analysis for C 2 7H2 6 N 8 02Cl2-2HCI-2.5H 2 0: 

C, 47.45; H, 4.87; N, 16.40 
C. 47.43, H, 4.98; N, 16.30 



Example 57 (Compound No. 1589) 

15 

1H-2-[1-Methyl-4-[[3-(imidazol-1-y1)prop 
amino]phenyl]carboxamide 

[0443] In a mixed solvent of 3 m€ of DMF and 3 m€ of methanol, 0.20 g (0.40 mmol) of 1 H-2-(1-methyl-4-nitropyrrol- 
20 2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide was dissolved, followed by the addition 
of 0.50 m€ of 1 N hydrochloric acid. Using 0. 1 0 g of 1 0% Pd/C (wet) as a catalyst, the resultant mixture was hydrogenated 
under normal pressure so that it was converted to the corresponding amino derivative. A solution of the amino derivative 
in DMF was stirred under a nitrogen gas atmosphere and ice-cooling. To the reaction mixture, 75 \i€ (0.54 mmol; 1.3 
equivalents) of triethylamine and a solution of 3-(imidazo!-1-yl)propionylimidazole in DMF, which had been prepared 
25 in advance by dissolving 0.15 g (0.60 mmol) of 3-(4-benzylpiperazinyl)propionic acid and 0.12 g (0.74 mmol) of CDI 
in 3 m€ of DMF and stirring the solution at room temperature for 2.5 hours, were added successively. The temperature 
of the resultant mixture was allowed to rise back to room temperature, at which the mixture was stirred for 4.5 hours. 
The reaction mixture was concentrated under reduced pressure. The residue was purified by chromatography on a 
silica gel column (ethyl acetate/I PA/water = 6/2/1) and crystallized from ethyl acetate, whereby 103 mg (0.17 mmol) of 
30 the title compound were obtained as light brown crystals (yield: 42.5%). 
m.p. >260°C. 

IR(KBr)cnrr 1 : 3287, 1636, 1518, 1328, 1239, 815 



Elemental analysis for C 2 gH3 0 CI 2 N 8 O2'HCI: 

C, 55.29; H, 4.96; N, 17.79 
C, 54.94, H, 5.07; N, 17.81 



Example 58 (Compound No. 1604) 

40 

1H-2-[1-Methyl-4-furoylaminopyrrol-2-yl]benzimidazole-5-[N-[3-[N-ethyl,N-(2-chloroethyl)-amino] 
(Reaction 1) 
45 3-Nitroacetanilide 

[0444] To 10 g (72 mmol) of 3-nitroaniline, 10 m€ (106 mmol) of acetic anhydride were added, followed by stirring. 
White crystals were precipitated with exotherm. After stirring for 10 minutes, ice water was poured into the reaction 
mixture. The crystals were dissolved in chloroform, followed by washing successively with 1 N hydrochloric acid, a 
50 saturated aqueous solution of sodium hydrogencarbonate and saturated saline. The organic layer was dried over 
anhydrous magnesium sulfate and then the solvent was distilled out under reduced pressure. The residue was washed 
with ethyl ether, whereby 11.6 g of white powder were obtained (yield: 89%). 

(Reaction 2) 

55 

3-Nitro-N-ethylaniline 

[0445] To a solution of 8 g (44 mmol) of 3-nitroacetanilide in 200 m€ of dry THF, a solution of 5.5 m€ (58 mmol) of 



Calculated 
Found 



Calculated 
Found 
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borane dimethyl sulfide complex in 5 m€ of THF was added, followed by stirring at 80°C for 4 hours. To the reaction 
mixture, 3 m€ (32 mmol) of borane dimethyl sulfide complex were further added, followed by stirring at 80°C for 3 
hours. After 1 N hydrochloric acid was added to the reaction mixture until the solution became uniform, the solvent 
was concentrated under reduced pressure. To the residue, a 10 N aqueous solution of sodium hydroxide was added, 
5 followed by extraction with chloroform. The extract was washed with saturated saline and then dried over magnesium 
sulfate. The solvent was distilled out under reduced pressure. The residue was purified by chromatography on a column 
(ethyl acetate/n-hexane = 4/1), whereby 6.6 g of the title compound were obtained as brown powder (yield: 89%). 

(Reaction 3) 

10 

3-[[N-Ethyl,N-(2-hydroxyethyl)]amino]nitrobenzene 

[0446] In 40 m€ of a 30% aqueous solution of acetic acid, 6.0 g (39.1 mmol) of 3-(N-ethyl)aminonitrobenzene were 
dissolved, followed by the addition of 11.5 g (261 mmol) of ethylene oxide under a nitrogen gas atmosphere. The 
15 resultant mixture was stirred overnight at room temperature. After completion of the reaction, the reaction mixture was 
extracted with ethyl acetate. The ethyl acetate layer was dried and concentrated, whereby 5.27 g of the title compound 
were obtained as a brown syrup (yield: 64.1%). 

(Reaction 4) 

20 

3-[[N-Ethyl,N-(2-chloroethyl)]amino] nitrobenzene 

[0447] In 50 m€ of benzene, 3.0 g (14.3 mmol) of 3-[[N-ethy|,N-(2-hydroxyethyl)]amino]nitrobenzene were dissolved, 
followed by the addition of 4.1 g (29.2 mmol) of thionyl chloride. The resultant mixture was stirred at 60°C for one hour. 
25 After completion of the reaction, the reaction mixture was concentrated and recrystallized from ethyl acetate/n-hexane, 
whereby 3.18 g of the title compound were obtained as yellow powder (yield: 97%). 

(Reaction 5) 

30 3- [[N-Ethyl,N-2-chloroethyl)]amino]aniline 

[0448] In 20 m€ of concentrated hydrochloric acid, 640 mg (2.8 mmol) of 3-[[N-ethyl,N-(2-chloroethyl)]-a mi no] ni- 
trobenzene were dissolved, followed by the addition of 2.5 g (11 mmol) of thionyl tin chloride dihydrate. The resultant 
mixture was stirred under reflux for 2 hours. After completion of the reaction, ammonia water was added to the reaction 
35 mixture, followed by extraction with ethyl acetate. The ethyl acetate layer was dried and concentrated, whereby a pale 
yellow syrup was obtained. To the syrup, 4 N hydrochloric acid/dioxane was added, whereby 624 mg of the title com- 
pound were obtained as a yellow syrup (yield: 82%). 

(Reaction 6) 

40 

1H-2-(1 -Methyl -4-nitropyiTol-2-yl)b^ 

[0449] In 30 m€of DMF, 658 mg (2.3 mmol) of 1 H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid and 
624 mg (2.3 mmol) of 3-[N-ethyl,N-(2-chloroethy1)]aminoaniline were dissolved. Under ice cooling, 530 u.€ (3.5 mmol) 
45 of DECP and 960 \l€ (6.9 mmol) of triethylamine were added to the resultant solution by using a syringe. After ice 
cooling for two hours, the reaction mixture was allowed to stand overnight at room temperature. After completion of 
the reaction, the reaction mixture was concentrated and the dark brown residue in the form of syrup was purified by 
chromatography on a silica gel column (chloroform -» 2% methanol/chloroform). Relevant fractions were collected and 
concentrated, whereby 428 mg of the title compound were obtained as yellow powder (yield: 40%). 

50 

(Reaction 7) 

1 H-2-(1 -Methyl-4-furoylaminopyrrolyl^ 
carboxamide 

55 

[0450] In 10 m€ of DMF and 10 m€ of methanol, 200 mg (0.43 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimi- 
dazole-5-[N-[3-[[N-ethyl,N-(2-chloroethyl)]amino]-phenyl]]carboxamide were dissolved. To the resultant solution, 250 
mg of 10% Pd/C and 500 \i€ of 1 N hydrochloric acid were added under a nitrogen stream, followed by hydrogenation 
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at ordinary temperature under normal pressure. After Pd/C was filtered off, the filtrate was concentrated to form a DMF 
solution. To the solution, 120 \i€ of triethylamine and a solution of 56.2 mg (0.43 mmol) of furoyl chloride in methylene 
chloride were added successively under ice cooling. The resultant solution was allowed to stand overnight. After com- 
pletion of the reaction, the reaction mixture was concentrated. The dark brown residue in the form of syrup was purified 
5 by chromatography on a silica gel column (chloroform/methanol = 30/1), whereby 149 mg of the title compound were 
obtained as white powder (yield: 66%). 



10 



Elemental analysis for C 2 8H27CIN 6 03-1.5H 2 0: 


Calculated 
Found 


C. 60.27; H, 5.42; N, 15.06 
C, 60.51, H, 5.12; N, 15.41 



Example 59 (Compound No. 1480) 

15 1H-2-[1-Methyl-4-(2-pyiTolcarboxamido) 
carboxamide hydrochloride 

[0451] To a solution of 40 mg (0.36 mmol) of 2-pyrrolecarboxylic acid in 10 m€ of benzene, 0.1 m€ (1.4 mmol) of 
thionyl chloride was added in a reactor, followed by stirring under heat at 100°C for 2 hours. After the solvent was 

20 distilled out under reduced pressure, a small amount of benzene was added to the residue. Distillation was repeated 
twice under reduced pressure. The acid chloride so obtained was immediately provided for use in the next reaction. 
In 10 m€ of a 1 :1 mixed solvent of DMF and methanol, 150 mg (0.30 mmol) of 1 H-2-(1-methyl-4-nitropyrrol-2-yl)ben- 
zimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)]amino]phenyl]]carboxamide were dissolved, followed by the addition of 150 
mg of 10% Pd/C and 360 \l€ of 1 N hydrochloric acid under a nitrogen gas atmosphere. The reactor was purged with 

25 hydrogen gas, followed by stirring at room temperature for 2 hours. After Pd/C was filtered off, the filtrate was concen- 
trated to form a DMF solution. To the solution, 62 \i€ (0.45 mmol) of triethylamine and 2-pyrrolecarboxylic acid chloride, 
which had been synthesized in advance, were successively added. The resultant mixture was stirred at room temper- 
ature for one hour. The reaction mixture was added with 5 m€ of methanol and was then allowed to stand overnight. 
The solvent was distilled out under reduced pressure. The residue was purified by chromatography on a silica gel 

30 column (chloroform/methanol = 95/5), whereby 50 mg of the title compound were obtained as white powder (yield: 30%). 
IR(KBr)cm~ 1 : 3148, 1636, 1518, 1419, 812, 756 

Example 60 (Compound No. 1520) 

35 1H-2-[1-Methyl-4-[3-(methylthio)^ 
phenyt]]carboxamide 

[0452] In a mixed solvent of 3 m€ of DMF and 3 m€ of methanol, 0.20 g (0.40 mmol) of 1 H-2-(1-methyl-4-nitropyrrol- 
2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide were dissolved, followed by the addi- 

40 tion of 0.45 -m€ of 1 N hydrochloric acid. Using 0.10 g of 10% Pd/C (wet) as a catalyst, hydrogenation was conducted 
under normal pressure to obtain the corresponding amino derivative. A solution of the amino derivative in DMF was 
stirred under a nitrogen gas stream and ice cooling. To the reaction mixture, 67 \i€ (0.48 mmol; 1.2 equivalents) of 
triethylamine and a DMF solution of 3-(methylthio)-propionylimidazole, which had been prepared by dissolving 0.06 g 
(0.50 mmol; 1 .2 equivalents) of 3-(methylthio)propionic acid and 95 mg (0.59 mmol; 1 .4 equivalents) of GDI in 3 m€ of 

45 DMF, were added. The temperature of the resultant mixture was allowed to rise back to room temperature, at which 
the mixture was stirred for 4 hours. The reaction mixture was then allowed to stand overnight, followed by concentration 
under reduced pressure. The residue was purified by chromatography on a silica gel column (chloroform/4% methanol) 
and crystallized from ethyl acetate-ethyl ether, whereby 164 mg (0.29 mmol) of the title compound were obtained as 
light brown crystals (yield: 71.6%). IRfKBrJcnr 1 : 3275, 1642, 1518, 1327, 813 



Elemental analysis for C27H 30 CI 2 N 6 O2S: 


Calculated 
Found 


C, 56.54; H, 5.27; N, 14.65 CI: 12.36 
C, 56.12, H, 5.22; N, 14.30, CI: 12.30 



55 
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Example 61 (Compound No. 1527) 

1H-2-[1-Methyl-4-[3-(methylthio)propionylamino^ 
amino]phenyl]]carboxamide 

5 

[0453] In 10 m€ of a 1:1 mixed solvent of DMF and methanol, 201 mg (0.38 mmol) of 1H-2-[1-methyl-4-nltropyrrol- 

2- yl]benzimidazole-5-[N-[3-ch!oro-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamtde were dissolved in a reactor, 
followed by the addition of 200 mg of 10% Pd/C and 412 u.€ of 1 N hydrochloric acid under a nitrogen gas atmosphere. 
The reactor was purged with a hydrogen gas, followed by stirring at room temperature for 2 hours. After Pd/C was 

10 filtered ofF, the filtrate was concentrated to form a DMF solution. To the solution, 78 \jl€ (0.56 mmol) of triethylamine 
and a solution of an active intermediate, which had been prepared in advance by reacting 135 mg (1.12 mmol) of 

3- (methylthio)propionic acid with 182 mg (1.12 mmol) of CDI, in 5 m€ of DMF were added and the resultant mixture 
was allowed to stand overnight. The solvent was distilled out under reduced pressure. The residue so obtained was 
purified by chromatography on a silica gel column (chloroform/methanol = 96/4). Further purification was conducted 

15 by chromatography on a silica gel column (ethyl acetate/n-hexane = 3/1 ), whereby 45 mg of the title compound were 
obtained as white powder (yield: 20%). 

Example 62 (Compound No. 1528) 

20 lH-2-[1-MethyM-[3-(methylthio)propion^ 
amino]phenyl]]carboxamide 

(Reaction 1) 

25 3-Fluoro-4-[N,N-bis(2-hydroxyethyl)]aminonitrobenzene 

[0454] In 4 m€ of DMSO, 5.0 g (31.4 mmol) of 3,4-difluoronitrobenzene and 8.3 g (78.5 mmol) of diethanolamine 
were dissolved, followed by stirring under heat at 140°C for one hour. After completion of the reaction, the reaction 
mixture was extracted with ethyl acetate. The ethyl acetate layer was dried and concentrated. To the reddish brown 
30 syrup so obtained, n-hexane/ethyl acetate was added for crystallization, whereby 6.93 g of the title compound were 
obtained as yellow powder (yield: 90%). 

(Reaction 2) 

35 3-Fluoro-4-[N,N-bis(2-chloroethyl)]aminonitrobenzene 

[0455] In 12 m€ of DMF, 1. 3 g (5.32 mmol) of 3-fluoro-4-[N,N-bis(2-hydroxyethyl)ami no] nitrobenzene were dissolved, 
followed by the dropwise addition of 1.47 g (12.8 mmol) of methanesuifonyl chloride under ice cooling. The resultant 
mixture was stirred under heat at 70°C for one hour. After completion of the reaction, the reaction mixture was con- 
40 centrated. The yellow syrup so obtained was purified by chromatography on a silica gel column (chloroform). The 
relevant fractions were concentrated and then crystallized from n-hexane/ethyl acetate, whereby 1 .2 g of the title com- 
pound were obtained as yellow powder (yield: 81%). 

(Reaction 3) 

45 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimtf^ 

[0456] In 10 m^ofTHF, 500 mg (1.78 mmol) of 3-fluoro-4-[N,N-bis(2-chloroethyl)amino]nitrobenzene were dissolved. 
To the resultant solution, 200 mg of 10% Pd/C were added under a nitrogen gas atmosphere, followed by the addition 

50 of 450 u,€ of 4 N hydrochloric acid. The resultant mixture was hydrogenated under normal pressure at ordinary tem- 
perature. After Pd/C was filtered off, the filtrate was concentrated. To the concentrate, 510 mg (1.78 mmol) of 1H- 
2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid were added, followed by the successive addition of 468 
\i€ (2.67 mmol) of DECP and 740 \i€ (5.34 mmol) of triethylamine. The resultant mixture was allowed to stand overnight. 
After completion of the reaction, the reactant was concentrated. The dark brown syrup so obtained was purified by 

55 chromatography on a silica gel column (chloroform-»chloroform + 2% methanol), whereby 325.6 mg of the title com- 
pound were obtained as yellow powder (yield: 35%). 
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(Reaction 4) 

1H-2-[1-Methyl-4-[3-(methylthio)propionylamino]-pyrrol-2-yl]benzimidazole-5-[N 
amino]phenyt]]carboxamide 

5 

[0457] In 10 m€ of DMF and 10 m€ of methanol, 150 mg (0.29 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimi- 
dazole-5-[N-[3-fluoro-4-[N,N-bls(2-chloroethyl)-amino]pheny1]]carboxamide were dissolved. To the resultant solution, 
200 mg of 1 0% Pd/C were added under a nitrogen gas atmosphere, followed by the addition of 320 \it of 1 N hydrochloric 
acid. Hydrogenation was conducted under normal pressure at ordinary temperature. After Pd/C was filtered off, the 

10 filtrate was concentrated to form a DMF solution. To the solution, 49 \i€ (0.29 mmol) of triethylamine and a solution of 
an active intermediate, which had been prepared in advance by reacting 105 mg (0.87 mmol) of 3-(methylthio)-propionic 
acid with 141 mg (0.87 mmol) of CDI, in 5 m€ of DMF were added under ice cooling. The resulting solution was then 
allowed to stand overnight. After completion of the reaction, the reaction mixture was concentrated. The residue in the 
form of brown syrup was purified by chromatography on a silica gel column (chloroform/methanol = 95/5). The con- 

15 centrate was washed with n-hexane/chloroform, whereby 115 mg of the title compound were obtained as pale yellow 
powder (yield: 67%). 



Elemental analysis for C 2 7H29Cl2FN 6 02S H 2 0: 


Calculated 
Found 


C, 53.20; H, 5.13; N, 13.79 
C, 53.62; H, 4.95; N, 13.79 



Example 63 (Compound No. 1524) 

25 1H-2-[1-Methyl-4-[3-(methylthio)prop 
amino]phenyl]]carboxamide 

[0458] In 10 m€ of a 1:1 mixed solvent of DMF and methanol, 200 mg (0.39 mmol) of 1H-2-(1-methyl-4-nitropyrrol- 

2- yl)benzimidazole-5-[N-[3-methyl-4-[N,N-bis(2-chloroethyl)amino]phenyl]]carboxamide were dissolved in a reactor, 
30 followed by the addition of 150 mg of 10% Pd/C and 427 [i€ of 1 N hydrochloric acid under a nitrogen gas atmosphere. 

The reactor was purged with a hydrogen gas, followed by stirring at room temperature for 2 hours. After Pd/C was 
filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 65 \l€ (0.46 mmol) of triethylamine 
and a solution of an active intermediate, which had been prepared in advance by reacting 140 mg (1.17 mmol) of 

3- (methylthio)propionic acid with 200 mg (1 .23 mmol) of CDI, in 5 m€ of DMF were added, followed by stirring at room 
35 temperature for 3 hours. The reaction mixture was allowed to stand overnight. The solvent was distilled out under 

reduced pressure. The residue so obtained was purified by chromatography on a silica gel column (chloroform/methanol 
= 95/5), whereby 195 mg of the title compound were obtained as white powder (yield: 86%). 
IR(KBr)cnr 1 : 3163, 1654, 1509, 1397, 1063, 805 

40 Example 64 (Compound No. 1530) 

1 H-2-[1 -MethyW-[3-(methylthio)pro 
amino]phenyl]]carboxamide 

45 [0459] 1H-2-(1-MethyM-nitropyiTol-2-yl)benzimida^ 

carboxamide (102 mg; 0.20 mmol) was dissolved in 10 m€ of a 1:1 mixed solvent of DMF and methanol in a reactor, 
followed by the addition of 1 00 mg of 1 0% Pd/C and 21 8 \i€ of 1 N hydrochloric acid under a nitrogen gas atmosphere. 
The reactor was purged with hydrogen gas, followed by stirring at room temperature for 2 hours. After Pd/C was filtered 
off, the filtrate was concentrated to form a DMF solution. To the solution, 55 u.€ (0.39 mmol) of triethylamine and a 

so solution of an active intermediate, which had been prepared in advance by reacting 71 mg (0.59 mmol) of 3-(methylthio)- 
propionic acid and 96 mg (0.59 mmol) of CDI, in 5 m€ of DMF were added under ice cooling. The reaction mixture was 
then allowed to stand overnight. The solvent was distilled out under reduced pressure. The residue so obtained was 
purified by chromatography on a silica gel column (chloroform/methanol = 96/4), whereby 1 00 mg of the title compound 
were obtained as white powder (yield: 86%). 

55 
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Example 65 (Compound No. 1529) 

1 H-2-[1 -Methyl^-[3-(methylthto^ 
(2-chloroethyl)amino]phenyl]]-carboxamide 

5 

(Reaction 1) 

3-Trifluoromethyl-4-[N,N-bis(2-hydroxyethy I )-amino] nitrobenzene 

10 [0460] 2-Ruoro-5-nitrobenzotrifluoride (5.0 g; 23.9 mmol) and 6.0 g (57.1 mmol) of diethanolamine were dissolved 
in 30 m€ of DMSO, followed by stirring under heat at 140°C for 5 hours. The reaction mixture was extracted with ethyl 
acetate and the extract was then dried over magnesium sulfate. The brown oil so obtained was purified by chroma- 
tography on a silica gel column (chloroform/ methanol = 10/1), whereby 565 mg of the title compound were obtained 
as yellow powder (yield: 8%). 

15 

(Reaction 2) 

3- Trifluoromethyl-4-[N,N-bis(2-chloroethyl)]-amino]nitrobenzene 

20 [0461] 3-Trifluoromethyl-4-[N,N-bis(2-hydroxyethyl)-amino]nitrobenzene (0.556 g; 1 .89 mmol) was dissolved in 5 m€ 
of DMF. Methanesulfonyl chloride (0.52 g; 4.53 mmol) was added to the resultant solution, followed by stirring under 
heat at 70°C for one hour. After completion of the reaction, the reaction mixture was concentrated. The brown syrup 
so obtained was purified by chromatography on a silica gel column (chloroform), whereby 434 mg of the title compound 
were obtained as yellow powder (yield: 70%). 

25 

(Reaction 3) 

1H-2-(1-Methyl-4-nitropyiTol-2-yl)benzimid^ 
carboxamide 

30 

[0462] 1 H-2-(1 -Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid (375 mg; 1 .33 mmol) and 3-trifluoromethyl- 

4- [N,N-bis(2-chloroethyl)amino]aniline hydrochloride, which had been obtained by catalytic hydrogenation of a solution 
of 434 mg (1 .31 mmol) of 3-trifluoromethyl-4-[N,N-bis(2-chloroethyl)a mi no] nitrobenzene in 10 m€of methanol by using 
Pd/C as a catalyst, were dissolved in 10 m€ of DMF, followed by cooling to 0°C. Under a nitrogen gas atmosphere, the 

35 reaction mixture was added with 320 [l€ (2.3 mmol) of triethylamine and then with 220 \i€ (1 .45 mmol) of DECP, followed 
by stirring for 30 minutes as was. After stirring for further two hours at room temperature, the solvent was distilled out 
under reduced pressure. The residue was purified by chromatography on a silica gel column (chloroform/ methanol = 
10/1), whereby 159 mg of the title compound were obtained as yellow powder (yield: 32%). 

40 (Reaction 4) 

1 H-2-[1 -Methy1-4-[3-(methylthio)propiony^ 
(2-chloroethyl)amino]phenyl]]-carboxamide 

45 [0463] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzi 

phenyl]]carboxamide (116 mg; 0.20 mmol) was dissolved in 8 m€ of a 1:1 mixed solvent of DMF and methanol in a 
reactor, followed by the addition of 100 mg of 10% Pd/C and 224 \x€ of 1 N hydrochloric acid under a nitrogen gas 
atmosphere. The reactor was purged with hydrogen gas, followed by stirring at room temperature for 2 hours. After 
Pd/C was filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 60 \i€ (0.43 mmol) of tri- 

50 ethylamine and a solution of an active intermediate, which had been prepared in advance by reacting 73 mg (0.61 
mmol) of 3-(methylthio)propionic acid with 100 mg (0.62 mmol) of CDI, in 5 m€ of DMF were added under ice cooling. 
The resultant solution was stirred at room temperature for 6 hours and was then allowed to stand overnight. The solvent 
was distilled out under reduced pressure. The residue so obtained was purified by chromatography on a silica gel 
column (chloroform/ methanol = 95/5), whereby 90 mg of the title compound were obtained as white powder (yield: 

55 69%). 
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Example 66 (Compound No. 1601) 

1 H-2-[1 -MethyW-[3-(methylthio)p^ 
benz-2-oxa-1,3-diazolyl]]-carboxamide 

5 

(Reaction 1) 

4-[N,N-Bis(2-hydroxyethyl)amino]-7-nitrobenz-2-oxa-1,3-diazole 

10 4-Chloro-7-nitrobenz-2-oxa-1 ,3-diazole (5.0 g; 25 mmol) and 6.6 g (63 mmol) of diethanolamine were dissolved in 4 
m€ of DMSO. The resultant solution was stirred under heat at 140°C for 2 hours, followed by extraction with ethyl 
acetate. The solvent was distilled out under reduced pressure, whereby 5.8 g of the title compound were obtained as 
orange powder (yield: 87%). 

15 (Reaction 2) 

4-[N,N-Bis(2-chloroethyl)amino]-7-nitrobenz-2-oxa-1 ,3-diazole 

[0464] 4-[N,N-Bis(2-hydroxyethyl)amino]-7-nitrobenz-2-oxa-1 ,3-diazole (1 .0 g; 3.7 mmol) was dissolved in 10 m€ of 
20 DMF, followed by the addition of 2 m€ (9.0 mmol) of methanesulfonyl chloride. The resultant mixture was stirred under 
heat at 70°C for one hour. The solvent was distilled out under reduced pressure. The brown oil so obtained was purified 
by chromatography on a silica gel column (chloroform: methanol = 97:3), whereby 917 mg of the title compound were 
obtained as orange powder (yield: 81%). 

25 (Reaction 3) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidaz 
carboxamide 

30 [0465] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxy!ic acid (243 mg; 0.85 mmol) and 4-[N,N-bis 
(2-chtoroethyl)amino]-7-aminobenz-2-oxa-1 ,3-diazole hydrochloride, which had been obtained by catalytic hydrogen- 
ation of a solution of 300 mg (0.85 mmol) of 4-[N,N-bis(2-chloroethyl)amino]-7-nitrobenz-2-oxa-1,3-diazole in 10 mf 
of methanol by using Pd/C as a catalyst, were dissolved in 5 m€ of DMF, followed by cooling to 0°C. To the reaction 
mixture, 355 u.€ (2.6 mmol) of triethylamine and then 1 93 \i€ (1 .3 mmol) of DECP were added under a nitrogen atmos- 

35 phere, followed by stirring for 30 minutes as was. Stirring was conducted for further 2 hours at room temperature. The 
solvent was distilled off under reduced pressure. The residue so obtained was purified by chromatography on a silica 
gel column (chloroform/methanol = 10/1), whereby 175 mg of the title compound were obtained as orange powder 
(yield: 38%). 

40 (Reaction 4) 

1 H-2-[1 -Methyl-4-[3-(methylthio)prop 
benz-2-oxa-1,3-diazolyl]]-carboxamide 

45 [0466] 1H-2-(1-Methyl-4-nitropyiTol-2-yl)ben 

zolyl]] carboxamide (169 mg; 0.31 mmol) was dissolved in 10 m€ of a 1:1 mixed solvent of DMF and methanol in a 
reactor, followed by the addition of 150 mg of 10% Pd/C and 342 u.€ of 1 N hydrochloric acid under a nitrogen gas 
atmosphere. The reactor was purged with hydrogen gas, followed by stirring at room temperature for 2 hours. After 
Pd/C was filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 52 \i€ (0.37 mmol) of tri- 

50 ethylamine and a solution of an active intermediate, which had been prepared in advance by reacting 112 mg (0.93 
mmol) of 3-(methylthio)propionic acid with 151 mg (0.93 mmol) of CDI, in 5 m€ of DMF were added under ice cooling. 
The reaction mixture was then allowed to stand overnight. The solvent was distilled out under reduced pressure. The 
residue so obtained was purified by chromatography on a silica gel column (chloroform/ methanol = 96/4). The solvent 
was distilled out under reduced pressure. The residue was dissolved in ethyl acetate, followed by the addition of ethyl 

55 ether to cause re-precipitation, whereby 89 mg of the title compound were obtained as orange powder (yield: 46%). 
IR(KBr)cm-i: 3134, 1654, 1535, 1289, 811, 743 
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Example 67 (h salt of Compound No. 1056) 



2-[N-[1-Methyl-2-[5-[N-[4-[N,N-bls(2-chloroethyl)amino]phenyl]]carbamoyl]-1H-benzi 
carbamoylethyl-dimethylsulfonium iodide 



[0467] 1H-2-[1-Methyl-4-[3-(methylthio)propto^ 

amino]phenyl]]carboxamide (76 mg; 0.13 mmol) was dissolved in 0.5 m€ of 80% formic acid, 0.25 m€ of acetic acid 
and 0.2 rr\€ of methyl iodide. The resultant solution was stirred at room temperature for 9 hours under shading and 
was then allowed to stand overnight. The reaction mixture was added with methanol, followed by concentration under 
reduced pressure. The concentrate was evaporated with ethanol and to the residue, I PA was added. The solid so 
obtained was collected by filtration, whereby 54 mg (0.075 mmol) of the title compound were obtained as a light brown 
hygroscopic solid (yield: 58.1%). The filtrate was concentrated further and treated with ethyl acetate, whereby 22 mg 
(0.031 mmol) of the title compound were obtained (yield: 23.7 %). The total amount of the title compound so obtained 
was 76 mg (0.106 mmol; yield: 81.8%). 
IR(KBr)cm- 1 : 3397, 1648, 1517, 1327, 814 



Elemental analysis for C 2 8H33CI 2 IN 6 0 2 S: 



Calculated 
Found 



C, 47.01; 
C, 46.97; 



H, 4.84; 
H, 4.84, 



N, 11.75 
N, 11.78 



Example 68 (I" salt of Compound No. 1076) 



2-[N-[1-Methy1-2-[5-[N-[3-fluoro-4-[N,N-bis(2-chl^^ 
carbamoylethyl-dimethylsulfonium iodide 

[0468] 1H-2-[1-MethyM-[3-(methylthio)pro 

roethyl)amino]]phenyl]carboxamide (100 mg; 0.19 mmol) was dissolved in 1 m€ of 80% formic acid, 0.5 m€ of acetic 
acid and 0.4 m€ of methyl iodide. The resultant solution was stirred at room temperature for two nights under shading. 
After completion of the reaction, the reaction mixture was added with methanol and was evaporated with methanol 
three times. The residue was washed with ethanol, whereby 100 mg of the title compound were obtained as pale yellow 
powder (yield: 98%). 



Elemental analysis for C 2 8H 32 CI 2 FIN 6 0 2 -H 2 0: 

Calculated j C, 44.75; H, 4.56; N, 11.18 

Found C, 44.60; H, 4.59; N, 10.83 



Example 69 (I- salt of Compound No.1060) 



2-[N-[1-Methyl-2-[5-[N-[3-methyM-[N,N-bte^ 
4-yl]carbamoylethyldimethylsulfonium iodide 

[0469] 1H-2-[1-MethyM-[3-(methylthio)pro 

(2-chloroethyl)amino]phenyl]]carboxamide (40 mg; 0.068 mmol) was added to a mixed solvent of 240 \l€ of 80% of 
formic acid and 120 u.€ of acetic acid. To the resultant solution, 21 0 \i€ of methyl iodide were added, followed by stirring 
at room temperature for 7 hours under shading. The reaction mixture was allowed to stand overnight. Methanol was 
added and the solvent was distilled out under reduced pressure. To the residue, toluene was added. Distillation was 
repeated three times under reduced pressure. The residue was washed with IPA, whereby 35 mg of the title compound 
were obtained as pale yellow powder (yield: 70%). 
IR(KBr)cm -1 : 3254, 1648, 1510, 1307, 803, 744 



Example 70 (I" salt of Compound No. 1079) 



2-[N-[1-Methyl-2-[5-[N-[2-methyM-[N,N-b^ 
4-yl]carbamoylethyl-dimethylsulfonium iodide 

[0470] 1H-2-[1-Methyl-4-[3-(methylthio)propionylam 
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(2-chloroethyl)amino]phenyl]]carboxamide (84 mg; 0.14 mmol) was dissolved in a mixed solvent of 500 u.€ of 80% 
formic acid and 250 \i€ of acetic acid. To the resultant solution, 21 0 \i€ of methyl iodide were added, followed by stirring 
at room temperature for 4 hours under shading. The reaction mixture was allowed to stand overnight. Methanol was 
added and the solvent was distilled out under reduced pressure. Toluene was added to the residue and the distillation 
5 was repeated three times under reduced pressure. The residue was washed with ethyl acetate, whereby 99 mg of the 
title compound were obtained as white powder (yield: 95%). 
IR(KBr)cnrr 1 : 3245, 1654, 1512, 1306, 802, 745 

Example 71 (C!~ salt of Compound No. 1077) 

10 

2-[N-[1 -Methyl-2-[5-[N-[3-W^ 

pyrrol-4-yl]carbamoylethyl-dimethylsulfonium chloride 

[0471] 1H-2-[1-MethyW-[3-(methylthio)propionyte 

is bis(2-chloroethyl)amino]phenyl]]carboxamide (86 mg; 0.13 mmol) was dissolved in a mixed solvent of 500 u,€ of 80% 
formic acid and 250 \i€ of acetic acid. To the resultant solution, 21 0 \i€ of methyl iodide were added, followed by stirring 
at room temperature for one hour under shading. The reaction mixture was allowed to stand overnight. To the reaction 
mixture, further 210 \i€ of methyl iodide were added, followed by stirring at room temperature for 8 hours. The reaction 
mixture was allowed to stand overnight. Methanol was added and the solvent was distilled out under reduced pressure. 

20 Toluene was added to the residue and the distillation was repeated twice under reduced pressure. The residue was 
dissolved in methanol and passed through an ion-exchange column ("DOWEX" 1 x 8, CI* type), whereby iodine ions 
as counter ions were exchanged by chlorine ions. The solvent was distilled out under reduced pressure. The residue 
so obtained was washed with methanol, whereby 75 mg of the title compound were obtained as white powder (yield: 
81%). IR(KBr)cm _1 : 3240, 1356, 1541, 1418, 1319, 1048, 747 

25 

Example 72 (CI- salt of Compound No. 1602) 

2-[N-[1-Methyl-2-[5-[N-[4-[N,N-bis(2-chloro^^ 
pyrrol-4-yl]carbamoy1ethyldimethylsulfonium chloride 

30 

[0472] 1H-2-[1-MethyM-[3-(methylthio)pro 

amino]benz-2-oxa-1,3-diazolyl]]carboxamide (50 mg; 0.081 mmol) was dissolved in a mixed solvent of 300 \i€ of 80% 
formic acid and 150 u.€ of acetic acid. To the resultant solution, 260 \i€ (4.2 mmol) of methyl iodide were added, followed 
by stirring at room temperature for 7 hours under shading. The reaction mixture was allowed to stand for two nights. 

35 Methanol was added and the solvent was distilled out under reduced pressure. Toluene was added to the residue and 
the distillation was repeated twice under reduced pressure. The residue was dissolved in methanol and passed through 
an ion-exchange resin ("DOWEX" 1x8, CI" type), whereby iodine ions as counter ions were exchanged by chlorine 
ions. The solvent was distilled out under reduced pressure. The residue so obtained was washed with methanol, where- 
by 39 mg of the title compound were obtained as orange powder (yield: 72%). 

40 IR(KBr)cnv 1 : 3228, 1660, 1534, 1419, 1290, 813, 740 

Example 73 (CI- salt of Compound No. 1072) 

2-[N-[1-Methyl-2-[5-[N-[3-chloro-4-^ 
45 carbamoylethyldimethylsulfonium chloride 

[0473] 1H-2-[1-Methyl-4-t3-(methylthio)propionylamino]-pyrrol-2-yl]benzimidazole-5-[N-[3-chloro-4-[N,N-bis^ 
(2-chloroethyl)amino]phenyl]]carboxamide (40 mg; 0.066 mmol) was dissolved in a mixed solvent of 240 \i€ of 80% 
formic acid and 120 \i€ of acetic acid. To the resultant solution, 210 \i€ of methyl iodide were added, followed by stirring 

50 at room temperature for 8 hours under shading. The reaction mixture was allowed to stand overnight. Methanol was 
added and the solvent was distilled out under reduced pressure. Toluene was added to the residue and the distillation 
was repeated twice under reduced pressure. The residue was dissolved in methanol and passed through an ion- 
exchange resin ("DOWEX" 1x8, CI" type), whereby iodine ions as counter ions were exchanged by chlorine ions. The 
solvent was distilled out under reduced pressure. The residue so obtained was washed with methanol/ethanol, whereby 

55 38 mg of the title compound were obtained as white powder (yield: 87%). 
IR(KBr)cnrr 1 : 3248, 1656, 1499, 1394, 1307, 826, 746 
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Example 74 (CI- salt of Compound No. 1076) 

2-[N-[1 -Methyl-2-[5-[N-[3-fluoro 
carbamoylethyldimethylsulfonium chloride 

5 

[0474] 2-[N-[1-Methyl-2-[5-[N-[3-fluorc^ 

pyrrol-4-yl]carbamoylethyl-dlmethylsulfonium iodide (100 mg; 0.17 mmol) was dissolved in methanol. The solution was 
subjected to chromatography on an anion exchange resin ("DOWEX" 1x8, CI* type), whereby iodine ions as counter 
ions were exchanged by chlorine ions. After elution, the residue was washed with methanol, whereby 20 mg of the title 
10 compound were obtained as white powder (yield: 19%). 

Example 75 (CI - salt of Compound No. 1060) 

2-[N-[1-Methyl-2-[5-[N-[3-methyl-4-[N,N-bis(2-chloro 
is 4-yl]carbamoylethyldimethylsulfonium chloride 

[0475] 1H-2-[1-MethyM-[3-(methylthio)pro 

(2-chloroethyl)amino]phenyl]]carboxamide (100 mg; 0.17 mmol) was dissolved in a mixed solvent of 600 u.€ of 80% 
formic acid and 300 u.€ of acetic acid. To the resultant solution, 250 u.€ of methyl iodide were added, followed by stirring 

20 at room temperature for 6 hours under shading. The reaction mixture was allowed to stand overnight. The reaction 
mixture was stirred at room temperature for further 10 hours and was allowed to stand overnight again. Methanol was 
added and the solvent was distilled out under reduced pressure. Toluene was added to the residue and the distillation 
was repeated twice under reduced pressure. The residue was dissolved in methanol and passed through an ion- 
exchange column ("DOWEX" 1x8, CI" type), whereby iodine ions as counter ions were exchanged by chlorine ions. 

25 The solvent was distilled out under reduced pressure. The residue so obtained was washed with methanol, whereby 
60 mg of the title compound were obtained as white powder (yield: 55%). 
lR(KBr)cm -1 : 3248, 1648, 1512, 1307, 803, 742 

Example 76 (Cl~ salt of Compound No. 1079) 

30 

2-[N-[1-Methyl-2-[5-[N-[2-methyM-[N,N-b^ 
4-yt]carbamoylethyldimethylsulfonium chloride 

[0476] 2-[N-[1-Methyl-2-[5-[N-[2-methyl-[N,N-bis(2-chloroethyl)amino]phenyl]]carbamoyl]-1^ 
35 pyrrol-4-yl]carbamoylethyl-dimethylsulfonium iodide (50 mg; 0.068 mmol) was dissolved in methanol. The resultant 
solution was subjected to chromatography on an ion-exchange column ("DOWEX" 1x8, Ch type) to exchange iodine 
ions as counter ions to chlorine ions, whereby 34 mg of the title compound were obtained as white powder (yield: 78%). 
IR(KBr)cm- 1 : 3247, 1654, 1509, 1307, 802, 745 

40 Example 77 (Compound No. 1904) 

1H-2-[1-Methyl-4-(methylthioacetylamino)pyrrol-2-yJ]benzimidazol-5-[N-[4-[N,N-bis(2-cn 
carboxamide 

45 [0477] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]p 

(150 mg; 0.30 mmol) was dissolved in 10 mf of DMF and 10 m€ of methanol, followed by the addition of 200 mg of 
10% Pd/C and 320 \i€ of 1 N hydrochloric acid. The resultant solution was hydrogenated under normal pressure at 
room temperature. After the Pd/C was filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 
50 \i€ (0.30 mmol) of triethylamine and a solution of an active intermediate, which had been obtained in advance by 

so reacting 96 mg (0.90 mmol) of methylthioacetic acid and 146 mg (0.90 mmol) of CDI, in 5 m€ of DMF were added under 
ice cooling. The thus-obtained mixture was allowed to stand overnight. The reaction mixture was then concentrated. 
The brown oil so obtained was purified by chromatography on a silica gel column (chloroform/methanol = 95/5), followed 
by washing with ether/chloroform, whereby 101 mg of the title compound were obtained as pale yellow powder (yield: 
59%). 

55 |R(KBr)cnr»: 3274, 2960, 2918, 1647, 1558, 1517, 1326, 814 
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Example 78 (I- salt of Compound No. 1336) 

2-[N-[1 -Methyl -2-[5-[N-[4-[N ^ ^ 
carbamoylmethyl-dimethylsulfonium iodide 

5 

[0478] Dissolved in a mixed solvent of 0.5 m€ of 80% formic acid and 0.25 m€ of acetic acid were 100 mg (0.19 
mmol) of 1H-2-[1-methyl-4-(methylthioacetylamino)pyrrol-2-yl]benzimidazol-5-[N-[4-[N,N-bis 
phenyl]]carboxamide, followed by the addition of 0.4 m€ of methyl iodide. The resultant mixture was stirred at room 
temperature for 4 days under shading. The reaction mixture so obtained was purified by chromatography on a gel 
10 filtration column ("Sephadex LH-20 W , methanol) and then, washed with methanol, whereby 68.5 mg of the title com- 
pound were obtained as white powder (yield: 55%). 
IR(KBr)cm- 1 : 3398, 1654, 1578, 1518, 1325, 816 

Example 79 (Compound No. 1944) 

15 

1 H-2-[1 -Methyl -4-(2-pyridylacety1^ 
carboxamide 

[0479] 1H-2-(1-MethyM-nitropyrrol-2-y^ 

20 (1 50 mg; 0.30 mmol) was dissolved in a mixed solvent of 10 m€ of DMF and 1 0 m€ of methanol, followed by the addition 
of 200 mg of 10% Pd/C and 320 \i€ of 1 N hydrochloric acid. The resultant solution was hydrogenated under normal 
pressure at room temperature. After the Pd/C was filtered off, the filtrate was concentrated to form a DMF solution. To 
the solution, 50 u.€ (0.30 mmol) of triethylamine and a solution of an active intermediate, which had been obtained in 
advance by reacting 156 mg (0.90 mmol) of 2-pyridylacetic acid hydrochloride and 146 mg (0.90 mmol) of CDI, in 5 

25 m€ of DMF were added under ice cooling. The thus-obtained mixture was allowed to stand overnight. The reaction 
mixture was then concentrated. The brown oil so obtained was purified by chromatography on a silica gel column 
(chloroform/methanol = 10/1 ), followed by washing with ether/chloroform, whereby 107 mg of the title compound were 
obtained as pale yellow powder (yield: 61%). 
IR(KBr)cnv 1 : 3270, 2958, 1647, 1594, 1518, 1327, 815 

30 

Example 80 (Compound No. 1952) 

1H-2-[1-Methyl-4-(4-pyridylacetyl)aminopyrrol-2-yl]benzimida20l-5-[N-[4-[N,N-bis(2-chloro 
carboxamide 

35 

[0480] In a reactor, 300 mg (0.60 mmol) of 1 H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chlo- 
roethyl)amino]phenyl]]carboxamide were dissolved in 10 m€of a 1:1 mixed solvent of DMF and methanol, followed by 
the addition of 200 mg of 10% Pd/C and 718 \i€ of 1 N hydrochloric acid under a nitrogen gas atmosphere. The reactor 
was purged with hydrogen gas, followed by stirring at room temperature for 2 hours. After the Pd/C was filtered off, 

40 the filtrate was concentrated to form a DMF solution. To the solution, 1 00 \it (0.72 mmol) oMriethylamine and a solution 
of an active intermediate, which had been prepared in advance by reacting 311 mg (1 .8 mmol) of 4-pyridineacetic acid 
with 291 mg (1 .8 mmol) of CDI, in 5 m€ of DMF were added and the resultant mixture was allowed to stand overnight. 
The solvent was distilled out under reduced pressure. The residue so obtained was purified by chromatography on a 
silica gel column (chloroform/methanol = 10/1 -> 8/2). The solvent was distilled under reduced pressure, followed by 

45 reprecipitation with methanol and ethyl acetate, whereby 190 mg of the title compound were obtained as white powder 
(yield: 54%). 

IR(KBr)cnrr 1 : 3280, 1638, 1518, 1328, 815, 716 



Elemental analysis for C 3 qH29CI2N 7 02 H 2 0: 

C, 59.31; H, 4.98; N, 16.14 

C, 59.31; H.5.11; N, 16.04 



55 



Calculated 
Found 
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Example 81 (Compound No. 1424) 

1 H-2^1 -Methy W-(3-pyridylacetyte 
carboxamide hydrochloride 

5 

[0481] In a reactor, 400 mg (0.80 mmol) of 1 H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chlo- 
roethyl)amino]phenyl]]carboxamide were dissolved in 10 m€of a 1 :1 mixed solvent of DMF and methanol, followed by 
the addition of 300 mg of 10% Pd/C and 1 .2 m€ of 1 N hydrochloric acid under a nitrogen gas atmosphere. The reactor 
was purged with hydrogen gas, followed by stirring at room temperature for 2 hours. After the Pd/C was filtered off, 
10 the filtrate was concentrated to form a DMF solution. To the solution, 133 \i€ (0.95 mmol) of triethylamine and a solution 
of an active intermediate, which had been prepared in advance by reacting 416 mg (2.4 mmol) of 3-pyridineacetic acid 
with 388 mg (2.4 mmol) of CDI, in 5 m€ of DMF were added and the resultant mixture was allowed to stand overnight. 
The solvent was distilled out under reduced pressure. The residue so obtained was purified by chromatography on a 
silica gel column (chloroform/methanol = 95/5). The solvent was distilled under reduced pressure, followed by repre- 
ss cipitation with methanol and ethyl acetate, whereby 270 mg of the title compound were obtained as white powder (yield: 
54%). 

IR(KBr)cnrr 1 : 3096, 1648, 1516, 1327, 814, 711 



Example 82 (CI- salt of Compound No. 1440) 

25 

3-[[N-[1-Methyl-2-[5-[N-[4-[N,N-bis(2-ch!oroeth^^ 
carbamoylmethyl]pyridinium chloride 

[0482] 1H-2-(1-MethyM-nitropyrrol-2-yl)ben 

30 (79 mg; 0.13 mmol) was dissolved in 50 m€ of acetone. To the solution, 5 m€ of methyl iodide were added, followed 
by stirring at room temperature for 2 days. After the solvent was distilled out under reduced pressure, the residue was 
purified by chromatography on a silica gel column (ethyl acetate/I PA/water/acetic acid = 3/2/1/0 -> 6/4/2/1). The solid 
so obtained was dissolved in methanol and passed through an ion-exchange resin ("DOWEX" 1x8, CI" type), whereby 
counter ions were exchanged by chlorine ions. The ion-exchanged solution was purified further by chromatography 

35 on a gel filtration column ("Sephadex LH-20", methanol), whereby 47 mg of the title compound were obtained as pale 
yellow powder (yield: 58%). 
IR(KBr)cm- 1 : 3243, 1638, 1518, 1328, 816, 745 

Example 83 (CI" salt of Compound No. 1716) 

40 

2-[N-[1-Methyl-2-[5-[N-[4-[N,N-bis(2-chloroem^ 
carbamoylethyl-trimethylammonium chloride 

[0483] 1H-2-[1-Methyl-4-[3-(N,N-dimethylam 

45 roethyl)amino]phenyl]]carboxamide (150 mg; 0.25 mmol) was dissolved in 5 m€ of methanol. To the solution, 39 mg 
(0.37 mmol) of sodium carbonate and 70 mg (0.56 mmol) of dimethyl sulfate were added, followed by stirring at room 
temperature for two nights. After the solvent was distilled out under reduced pressure, the residue was purified by 
chromatography on a silica gel column (ethyl acetate/I PA/water/ acetic acid = 3/2/1/0 6/4/2/1 ). The solid so obtained 
was dissolved in methanol and passed through an ion-exchange resin ("DOWEX" 1x8, Ci- type), whereby counter 

50 ions were exchanged by chlorine ions. The ion-exchanged solution was purified further by chromatography on a gel 
filtration column ("Sephadex LH-20", methanol), whereby 72 mg of the title compound were obtained as pale yellow 
powder (yield: 46%). 

IR(KBr)cnrr 1 : 3261, 1648, 1518, 1328, 817 



Elemental analysis for C 3 oH29C!2N 7 02*H 2 0: 



20 



Calculated j C, 59.31; H, 4.98; 

Found C, 59.19; H, 4.88; 



N, 16.14 
N, 15.83 



55 
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Example 84 (Compound No. 1522) 

1H-2-[1-Methy1-4-[3-(methylthio)propionyl]a^ 
phenyl]ethyl]]carboxamide 

5 

[0484] In a mixed solvent of 4 m€ of DMF and 3 m€ of methanol, 0.25 g (0.47 mmol) of 1 H-2-(1-methyl-4-nitropyrrol- 
2-yl)benzimidazole-5-[N-[2-[4-[N,N-bis(2-chloroethyl)amino]phenyl]ethyl]]carboxamide was dissolved. Using 10% Pd/ 
C (wet) as a catalyst, the resultant mixture was hydrogenated under normal pressure so that it was converted to the 
corresponding amino derivative. The solvent was concentrated and the DMF solution so obtained was stirred under a 

10 nitrogen gas stream and ice-cooling. To the reaction mixture, 75 \l€ (0,54 mmol; 1.1 equivalents) of triethylamine and 
a solution of 3-(methylthio)propionylimidazole, which had been prepared from 0.07 g (0.58 mmol) of 3-(methylthio) 
propionic acid and 0.12 g (0.74 mmol; 1.3 equivalents) of CDI, in 4 m€ of DMF were added successively. The temper- 
ature of the resultant mixture was allowed to rise back to room temperature, at which the mixture was stirred for 4 
hours. The reaction mixture was then allowed to stand overnight, followed by concentration under reduced pressure. 

15 The residue so obtained was purified by chromatography on a silica gel column (chloroform/4% methanol) and crys- 
tallized from ethyl ether, whereby 0.19 g (0.32 mmol) of the title compound was obtained as reddish white crystals 
(yield: 67.2%). m.p. 1 52-1 55°C. 

IR(KBr)crrr 1 ; 3270, 2925, 1618, 1542, 1519, 1349, 1303 
20 Example 85 (I- salt of Compound No. 1 058) 

2- [N-[1-Methyl-2-[5-[N-[2-[4-[N,N-bis(2-chloroethyl)amino]phenyl]ethyl]carbamoyl]-1 H-benzimidazol-2-yl]pyrrol-4-yl] 
carbamoylethyldimethylsulfonium iodide 

25 [0485] 1H-2-[1-Methyl-4-[3-(methylthio)propiony^ 

amino]phenyl]ethyl]]carboxamide (0.10 g; 0.17 mmol) was dissolved in 0.5 m€ of 80% formic acid, 0.25 m€ of acetic 
acid and 0.2 m€ of methyl iodide. The resultant solution was allowed to stand overnight at room temperature under 
shading. The reaction mixture was then concentrated under reduced pressure. The residue so obtained was subjected 
to gel filtration ("Sephadex LH-20", methanol) and then, crystallized from ethyl ether, whereby 99 mg (0.13 mmol) of 

30 the title compound were obtained as reddish white amorphous powder (yield: 78.3%). 
IR(KBr)cm- 1 : 3414, 1618, 1543, 1347, 1308 

Example 86 (Compound No. 1005) 

35 1H-2-[1-Methyl-4-(2-guanidinoacetylamino)py^ 
phenyl]]carboxamide dihydrochloride 

(Reaction 1) 

40 3-Methyl-4-[N,N-bis(2-hydroxyethyl)amino]nitrobenzene 

[0486] In 30 m€ of DMSO, 4.0 g (25.8 mmol) of 2-fluoro-5-nitrotoluene and 7.0 g (67 mmol) of diethanolamine were 
dissolved. The resultant solution was stirred under heat at 140°Cfor6.5 hours, followed by extraction with ethyl acetate. 
The solvent was distilled out under reduced pressure. The residue so obtained was washed with ethyl acetate, whereby 
45 5.2 g of the title compound were obtained as yellow powder (yield: 84%). 

(Reaction 2) 

3- Methyl-4-[N,N-bis(2-chloroethyl)amino]nitrobenzene 

50 

[0487] To a solution of 2.0 g (8.3 mmol) of 3-methyl-4-[N,N-bis(2-hydroxyethyl)a mi no] nitrobenzene in 20 m€ of ben- 
zene, 3 m€ (40 mmol) of thionyl chloride were added. After the resultant mixture was stirred under heat at 80°C for 2 
hours, the solvent was distilled out under reduced pressure. The residue so obtained was purified by chromatography 
on a silica gel column (ethyl acetate/n-hexane = 1/1), whereby 2.0 g of the title compound were obtained as yellow 
55 powder (yield: 92%). 
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(Reaction 3) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimi^^ 
carboxamide 

5 

[0488] A solution of 280 mg (0.98 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yi)benzimidazole-5-carboxy!ic acid and 
3-methyl-4-[N,N-bis(2-chloroethyl)amino]-aniline hydrochloride, which had been derived from its corresponding nitro 
compound, in 10 m€ of DMF was cooled to 0°C. Under a nitrogen gas atmosphere, 320 \jl€ (2.3 mmol) of triethylamine 
and then 220 \i€ (1 .45 mmol) of DECP were added to the resultant solution, followed by stirring for 30 minutes as was. 
10 After the stirring was conducted for further two hours at room temperature, the solvent was distilled out under reduced 
pressure. The residue so obtained was purified by chromatography on a silica gel column (chloroform/ methanol = 
10/1), whereby 159 mg of the title compound were obtained as yellow powder (yield: 32%). 

(Reaction 4) 

15 

1H-2-[1-Methyl-4-(2^uanidinoacetylamino)pyrrol-2^ 
phenyl]]carboxamide dihydrochloride 

[0489] In a reactor, 150 mg (0.29 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[3-methyl-4-[N,N- 
20 bis(2-chtoroethyl)amino]pheny1]]carboxamide were dissolved in 10 m€ of a 1:1 mixed solvent of DMF and methanol, 
followed by the addition of 120 mg of 10% Pd/C and 350 \i€ of 1 N hydrochloric acid under a nitrogen gas atmosphere. 
The reactor was purged with hydrogen gas. The resultant mixture was stirred at room temperature for 2 hours. After 
the Pd/C was filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 49 \i€ (0.35 mmol) of 
triethylamine, 134 mg (0.87 mmol) of guanidineaceticacid hydrochloride and 180 mg (0.87 mmol) of DCC were added 
25 successively under ice cooling, followed by stirring at room temperature for one hour. The reaction mixture was then 
allowed to stand overnight. White powder was removed by filtration, followed by concentration under reduced pressure. 
To the residue so obtained, a 4 N hydrochloric acid/dioxane solution was added and the resultant mixture was con- 
centrated under reduced pressure. The residue was washed with methanol, whereby 70 mg of the title compound were 
obtained as yellow powder (yield: 29%). 
30 IR(KBr)cm- 1 : 3378, 1655, 1510, 1310, 1242, 806 

Example 87 (Compound No. 1260) 

1H-2-[1-Methyl-4-[4-(N,N-dime^ 
35 (2-chloroethyl)amino]phenyl]]carboxamide dihydrochloride 

[0490] 1H-2-(1-Methyl-4-nitropyrrol-2-yO 

carboxamide (237 mg; 0.46 mmol) was dissolved in 10 m€ of a 1:1 mixed solvent of DMF and methanol in a reactor, 
followed by the addition of 200 mg of 10% Pd/C and 1 m€ of 1 N hydrochloric acid under a nitrogen gas atmosphere. 

40 The reactor was purged with hydrogen gas. The resultant mixture was stirred at room temperature for 2 hours. After 
the Pd/C was filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 77 \l€ (0.56 mmol) of 
triethylamine, 230 mg (1 .4 mmol) of N.N-dimethylaminobutyric acid hydrochloride and 285 mg (1 .4 mmol) of DCC were 
added successively under ice cooling, followed by stirring at room temperature for one hour. The reaction mixture was 
then allowed to stand overnight. White powder was removed from the reaction mixture by filtration, followed by con- 

45 centration under reduced pressure. The residue so obtained was purified by chromatography on a silica gel column 
(ethyl acetate/I PA/water = 5/2/1), whereby 60 mg of the title compound were obtained as white powder (yield: 21%). 

Example 88 (Compound No. 1464) 

50 1H-2-(1-Methyl-4-furoylaminopyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)ami 

[0491] 1H-2-(1-MethyM-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino]phe 
ide (250 mg; 0.50 mmol) was dissolved in a mixed solvent of 10 n\€ of DMF and 10 m€ of methanol, followed by the 
addition of 250 mg of 10% Pd/C and 500 \i€ of 1 N hydrochloric acid under a nitrogen gas stream. The hydrogenation 
55 was conducted under normal pressure at room temperature. After the Pd/C was filtered off, the filtrate was concentrated 
to form a DMF solution. To the solution, 140 \i€ of triethylamine and a solution of 65.2 mg (0.50 mmol) of furoyl chloride 
in methylene chloride were added successively under ice cooling. The reaction mixture was then allowed to stand 
overnight, followed by concentration under reduced pressure. The dark brown residue so obtained in the form of oil 
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was purified by chromatography on a silica gel column (chtoroform/methanol = 20/1), whereby 191 mg of the title 
compound were obtained as pale yellow powder (yield: 67%). 
IR(KBr)cnr 1 : 3276, 2958, 1643, 1594, 1518, 1327, 814, 758 

5 Example 89 (Compound No. 2089) 

[0492] 1H-2-[1-MethyM-[4-[N-ethyl,N-(2-chloroethyl)-amino]benzoylamino]pyrrol-2-yl]benzimidazol^ 
ethyl, N-(2-chloroethyl)amino]phenyl]]carboxamide hydrochloride 

10 (Reaction 1) 

4-[N-Ethyl,N-(2-hydroxyethyl)amino]nitrobenzene 

[0493] In 30 rr\€ of DMSO, 5.0 g (35.4 mmol) of 4-fluoronitrobenzene and 6 g (67.3 mmol) of 2-(ethylamino)ethanol 
15 were dissolved. The resultant solution was stirred under heat at 140°C for 4 hours, followed by extraction with ethyl 
acetate. The solvent was distilled out under reduced pressure, followed by washing with ethyl acetate, whereby 6.3 g 
of yellow powder were obtained (yield: 85%). 

(Reaction 2) 

20 

4-[N-Ethyl,N-(2-chloroethyl)amino]nitrobenzene 

[0494] To a solution of 3.0 g (14.3 mmol) of 4-[N-ethyl,N-(2-hydroxyethyl)amino]nitrobenzene in 20 m€ of chloroform, 
2.1 me (28.8 mmol) of thionyl chloride were added. After the resultant mixture was stirred under heat at 80°C for 2 
25 hours, the solvent was distilled out under reduced pressure. The residue was purified by chromatography on a silica 
gel column (ethyl acetate/n-hexane = 1/1), whereby 3.0 g of yellow powder were obtained (yield: 92%). 
IR(KBr)cnr 1 : 2975, 1598, 1310, 1277, 1115, 825, 725 

(Reaction 3) 

30 

4-[N-Ethyl,N-(2-chloroethyl)amino]aniline hydrochloride 

[0495] To a solution of 3.0 g (13.1 mmol) of 4-[N-ethyl,N-(2-chloroethyl)amino]nitrobenzene in 70 m€ of a concen- 
trated hydrochloric acid, 10 g of tin chloride were added. The resultant mixture was refluxed under heat for 3 hours, 
35 followed by treatment with aqueous ammonia and extraction with chloroform. The solvent was distilled out under re- 
duced pressure. A solution of 4 N hydrochloric acid/dioxane was added to the residue, followed by washing with IPA, 
whereby 3.1 g of the powder were obtained (yield: 100%). 

(Reaction 4) 

40 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzim^ 

[0496] A solution of 400 mg (1.40 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid and 
329 mg (1.40 mmol) of 4-[N-ethyl,N-(2-chloroethy!)amino]aniline hydrochloride in 10 m€ of DMF was cooled to 0°C. 
45 Under a nitrogen gas atmosphere, 400 \i€ (2.89 mmol) of triethylamine and then 350 \i€ (2.31 mmol) of DECP were 
added to the resultant solution, followed by stirring for 30 minutes as was. The reaction mixture was stirred for further 
2 hours at room temperature. The solvent was then distilled out under reduced pressure. The residue was purified by 
chromatography on a silica gel column (chloroform/ methanol = 10/1 ), whereby 240 mg of yellow powder were obtained 
(yield: 37%). 

50 

(Reaction 5) 

4-[N-Ethyl,N-(2-hydroxyethyl)amino]benzonitrile 

55 [0497] A solution of 10 g (82.6 mmol) of 4-fluorobenzonitrile and 15 g (0.17 mmol) of 2-(ethylamino)ethanol in 30 rr\€ 
of DMSO was stirred under heat at 140°C for 3 hours, followed by extraction with ethyl acetate. The solvent was distilled 
out under reduced pressure, followed by washing with ethyl acetate, whereby 6.9 g of white powder were obtained 
(yield: 44%). 
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IR(KBr)cm- 1 : 3456, 2221, 1609, 1530, 1407, 1357, 1177, 1043, 822 
(Reaction 6) 

5 4-[N-Ethyl,N-(2-chloroethyl)amino]benzonitrile 

[0498] To a solution of 6.0 g (31 .5 mmol) of 4-[N-ethyl,N-(2-hydroxyethyl)a mi no] nitrobenzene in 50 m€of chloroform, 
5 m€(68.5 mmoi) of thionyl chloride were added. After the resultant mixture was stirred under heat at 70°C for 3 hours, 
the solvent was distilled out under reduced pressure. The residue so obtained was purified by chromatography on a 
10 silica gel column (ethyl acetate), whereby 5.0 g of white powder were obtained (yield: 76%). 

(Reaction 7) 

4-[N-Ethyl,N-(2-ch!oroethyl)amino]benzoic acid 

15 

[0499] To a solution of 2.5 g (12.0 mmol) of 4-[N-ethyl,N-(2-chloroethyl)amino]benzonitrile in 25 m€ of ethanol, 25 
m€ of concentrated hydrochloric acid were added, followed by reflux under heat for 12 hours. The reaction mixture 
was allowed to cool down. Sodium carbonate was then added to basify the solution, followed by washing with chloro- 
form. The water layer was acidified with concentrated hydrochloric acid and then extracted with chloroform. The solvent 
20 was distilled out under reduced pressure, followed by washing with IPA, whereby 1 .1 g of white powder were obtained 
(yield: 40%). 

(Reaction 8) 

25 1H-2-[1-Methyl-4-[4-[N-ethyl,N-(2-ch^ 

N-(2-chloroethyl)amino]phenyl]]carboxamide hydrochloride 

[0500] To a solution of 166 mg (0.73 mmol) of 4-[N-ethyl,N-(2-chloroethyl)amino]benzoic acid in 10 m€ of benzene, 
0.6 me (8.2 mmol) of thionyl chloride was added, followed by stirring under heat at 90 °C for 1.5 hours. The solvent 

30 was distilled out under reduced pressure. A small amount of benzene was added to the residue, followed by distillation 
under reduced pressure. This operation was repeated twice. The acid chloride so obtained was immediately provided 
for use in the next reaction. In 10 m€of a 1 :1 mixed solvent of DMF and methanol, 200 mg (0.43 mmol) of 1H-2-(1-methyl- 
4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N-ethyl, N-(2-chloroethyl)amino]phenyl]]carboxamide were dissolved, fol- 
lowed by the addition of 200 mg of 10% Pd/C and 520 \i€ of 1 N hydrochloric acid under a nitrogen gas atmosphere. 

35 The reactor was purged with hydrogen gas, followed by stirring at room temperature for 2 hours. After the Pd/C was 
filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 120 u,€ (0.87 mmol) of triethylamine 
and the acid chloride, which had been synthesized above, were added successively under ice cooling. The resultant 
mixture was stirred at room temperature for one hour, followed by the addition of 5 m€ of methanol. The solvent was 
distilled out under reduced pressure. The residue was purified by chromatography on a silica gel column (chloroform/ 

40 methanol = 98/2), whereby 170 mg of the title compound were obtained as pale yellow powder (yield: 61 %). 
IR(KBr)cm _1 : 3422, 1973, 1606, 1519, 1271, 816 



Elemental analysis for C28H27CI2N7O2L5H2O: 

Calculated j C, 56.86; ' H, 5.11; N, 16.57 

Found C, 57.28; H.4.91; N, 16.21 



Example 90 (Compound No. 1048) 

50 [0501] 1H-2-[1-Methyl-4-(2-guanidinoa(^tylamino^ 

no]phenyl]]carboxamide dihydrochloride 1H-2-(1-Methyl-4-2-nitropyrrol-2-yl)benzimidazol-5-[N-[4-[N-ethyl,N-(2-chlo- 
roethyl)amino]phenyl]]carboxamide (150 mg; 0.32 mmol) was dissolved in 10 m€ of a 1 :1 mixed solvent of DMF and 
methanol in a reactor, followed by the addition of 150 mg of 10% Pd/C and 353 |i€ of 1 N hydrochloric acid under a 
nitrogen gas atmosphere. The reactor was purged with hydrogen gas and the resultant mixture was stirred at room 

55 temperature for 2 hours. After the Pd/C was filtered off, the filtrate was concentrated to form a DMF solution. To the 
solution, 54 u.€ (0.39 mmol) of triethylamine, 150 mg (0.98 mmol) of guanidineacetic acid hydrochloride and 199 mg 
(0.97 mmol) of DCC were added successively under ice cooling, followed by stirring at room temperature for one hour. 
The reaction mixture was allowed to stand overnight. White powder was removed by filtration, followed by concentration 
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under reduced pressure. The residue so obtained was dissolved in methanol and to the solution, a solution of 4N 
hydrochloric acid/dioxane was added. Concentration was conducted again under reduced pressure. The residue was 
then washed with methanol, whereby 115 mg of the title compound were obtained as yellow powder (yield: 63%). 
IR(KBr)cm- 1 : 3153, 1664, 1549, 1398, 1324, 826 

5 

Example 91 (Compound No. 1049) 

1H-2-[1-Methyl-4-(guanidinoacetylamino)pyrro^^ 
carboxamide hydrochloride 

10 

[0502] 1H-2-(1-MethyW-nitropyiTol-2-yl)benzimidazo!-5-[N-[3-[N-ethyl l N-(2-chloroethyl)amino] 
ide (200 mg; 0.43 mmol) was dissolved in 10 m€ of DMF and 10 m€ of methanol, followed by the addition of 200 mg 
of 10% Pd/C and 500 \i€ of 1 N hydrochloric acid under a nitrogen gas atmosphere. The hydrogenation was conducted 
at room temperature under normal pressure. After the Pd/C was filtered off, the filtrate was concentrated to form a 
is DMF solution. To the solution, 75 \i€ of triethylamine, 197 mg (1.3 mmol) of guanidine hydrochloride and 265 mg (1 .3 
mmol) of DCC were added successively under ice cooling. The resultant mixture was allowed to stand overnight. After 
the reaction, the reaction mixture was filtered and concentrated. The dark brown oil so obtained was purified by chro- 
matography on a gel filtration column ("Sephadex LH-20", methanol), whereby 136 mg of the title compound were 
obtained as white powder (yield: 56%). 

20 

Example 92 (Compound No. 1009) 

1 H-2-[1 -Methyl-4-(guanidinoacetylamino)pyiTO^ 
phenyl]]carboxamide dihydrochloride 

25 

(Reaction .1 ) 

3-Methoxy-4-[N,N-bis(2-hydroxyethyl)amino]nitrobenzene 

30 [0503] To a suspension of 5.0 g (29.7 mmol) of 2-methoxy-5-nitroaniline in 30 m€ of 30% acetic acid, 20.0 g of 
ethylene oxide were added dropwise under ice cooling, followed by stirring for one hour. The reaction mixture was 
stirred further at room temperature overnight, followed by stirring at room temperature for 2 hours while nitrogen gas 
was blown into the mixture. Sodium bicarbonate was then added to neutralize the reaction mixture, followed by the 
addition of salt until saturation. The resultant mixture was extracted with ethyl acetate. After the extract was dried over 

35 magnesium sulfate, the solvent was distilled out under reduced pressure. The residue was purified by chromatography 
on a silica gel column (methylene chloride/ethyl acetate = 1/1 -» 0/1), whereby 500 mg of yellow powder were obtained 
(yield: 6.6%). 

(Reaction 2) 

40 

3-Methoxy-4-[N,N-bis(2-chloroethyl)amino]nitrobenzene 

[0504] To a solution of 0.48 g (1 .9 mmol) of 3-methoxy-4-[N,N-bis(2-hydroxyethyl)amino]nitrobenzene in 20 m€ of 
benzene, 1 m€ (14 mmol) of thionyl chloride were added. After the resultant mixture was stirred under heat at 90°C 
45 for 3 hours, the solvent was distilled out under reduced pressure. The yellow oil so obtained was purified by chroma- 
tography on a silica gel column (ethyl acetate/n-hexane = 1/1 ), whereby 350 mg of yellow powder were obtained (yield: 
64%). 

(Reaction 3) 

50 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N^^ 
carboxamide 

[0505] In a reactor, 144 mg (0.49 mmol) of 3-methoxy-4-[N,N-bis(2-chloroethyl)amino]nitrobenzene were dissolved 
55 in a mixed solvent of 10 m€ of methanol and 2 rr\€ of tetrahydrofuran, followed by the addition of 1 50 mg of 10% Pd/C 
under a nitrogen gas atmosphere. The reactor was purged with hydrogen gas, followed by stirring at room temperature 
for one hour. After completion of the reaction, the reactor was purged with nitrogen gas, followed by stirring for 30 
minutes. The 10% Pd/C was then filtered off. To the thus-obtained methanol solution, 200 \jl€ of a solution of 4 N 
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hydrochloric acid/dioxane were added, whereby 3-methoxy-4-[N,N-bis(2-chloroethyl)amino]aniline hydrochloride was 
obtained. The hydrochloride was provided for use in the next reaction. In 5 n\€ of DMF, 200 mg (0.7 mmol) of 1H- 
2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxylic acid and the 3-methoxy-4-[N,N-bis(2-chloroethyl)amino]an- 
iline hydrochloride were dissolved, followed by cooling to 0°C. To the resulting solution, 102 \i€ (0.74 mmol) of triethyl- 
5 amine and then 112 \i€ (0.74 mmol) of DECP were added under a nitrogen gas atmosphere, followed by stirring for 20 
minutes as was. The reaction mixture was stirred at room temperature for further one hour and was then allowed to 
stand overnight. The solvent was distilled out under reduced pressure. The residue so obtained was purified by chro- 
matography on a silica gel column (ethyl acetate/n-hexane = 1/1), whereby 80 mg of yellow powder were obtained 
(yield: 31%). 

10 

(Reaction 4) 

1H-2-[1 -Methyl -4-(guanidinoacetylamino)pyrrol-2-yl]benzimidazole-5-[N-[3-methoxy-4-[N,N-bis(2-chloroethyl)amino] 
phenyl]]carboxamide dihydrochloride 

15 

[0506] In a reactor, 73 mg (0.14 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazol-5-[N-[3-methoxy-4-[N,N- 
bis(2-chloroethyl)amino]phenyl]]carboxamide were dissolved in 10 m€ of a 1:1 mixed solvent of DMF and methanol, 
followed by the addition of 70 mg of 10% Pd/C and 151 \l€ of 1 N hydrochloric acid under a nitrogen gas atmosphere. 
The reactor was purged with hydrogen gas, followed by stirring at room temperature for 2 hours. After the Pd/C was 

20 filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 23 n€ (0.17 mmol) of triethylamine, 
65 mg (0.42 mmol) of guanidineacetic acid hydrochloride and 85 mg (0.41 mmol) of DCC were successively added 
under ice cooling, followed by stirring at room temperature for one hour. The reaction mixture was allowed to stand 
overnight. White powder was removed by filtration and the filtrate was concentrated under reduced pressure. To the 
residue so obtained, a solution of 4 N hydrochloric acid/dioxane was added, followed by concentration under reduced 

25 pressure. The residue was washed with ethanol/lPA, whereby 55 mg of the title compound were obtained as yellow 
powder (yield: 59%). 

Example 93 (Compound No. 1024) 

30 1H-2-[1-Methyl-4-(guanidinoacetylamino)pyiTol^ 
phenyl]]carboxamide dihydrochloride 

(Reaction 1) 

35 2-Methyl-4-[N,N-bis(2-hydroxyethy1)amino]nitrobenzene 

[0507] In 8 m€ of DMSO, 5.0 g (64.5 mmol) of 2-nitro-5-fluorotoluene and 8.2 g (78 mmol) of diethanolamine were 
dissolved. The resultant solution was stirred under heat at 140°C for 7 hours, followed by extraction with ethyl acetate. 
After the solvent was distilled out under reduced pressure, the residue was washed with ethyl acetate, whereby 10.1 
40 g of yellow powder were obtained (yield: 65%). 

(Reaction 2) 

2-Methyl-4-[N,N-bis(2-chloroethyl)amino]nitrobenzene 

45 

[0508] To a solution of 1 .0 g (4.2 mmol) of 2-methyl-4-[N,N-bis(2-hydroxyethyl)amino]nitrobenzene in 20 rr\€ of ben- 
zene, 5 m€ (69 mmol) of thionyl chloride were added. The resultant mixture was stirred under heat at 80°C for 6 hours, 
the solvent was distilled out under reduced pressure. The residue so obtained was purified by chromatography on a 
silica gel column (chloroform), whereby 735 mg of yellow powder were obtained (yield: 64%). 

50 

(Reaction 3) 

1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzim^ 
carboxamide 

55 

[0509] In a reactor, 300 mg (1.1 mmol) of 2-methyl-4-[N,N-bis(2-chloroethyl)amino]nitrobenzene were dissolved in 
a mixed solvent of 5 m€ of methanol and 2 m€ of tetrahydrofuran, followed by the addition of 200 mg of 10% Pd/C 
under a nitrogen gas atmosphere. The reactor was purged with hydrogen gas, followed by stirring at room temperature 
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for one hour. After completion of the reaction, the reactor was purged with nitrogen gas, followed by stirring for 30 
minutes. The 10% Pd/C was then filtered off. To the thus-obtained methanol solution, 400 |x€ of a solution of 4 N 
hydrochloric acid/dioxane were added, whereby 2-methyl-4-[N,N-bis(2-ch!oroethyl)amino]aniline hydrochloride was 
obtained. In 10 m€ of DMF, 309 mg (1.1 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazoIe-5-carboxylic acid 

5 and the 2-methyl-4-[N,N-bis(2-chloroethyi)amino]aniline hydrochloride obtained above were dissolved, followed by 
cooling to 0°C. Under a nitrogen gas atmosphere, 330 \i€ (2.4 mmol) of triethylamine and then 197 u.€ (1.3 mmol) of 
DECP were added to the resultant solution, followed by stirring for 20 minutes as was. Stirring was conducted for 
further 15 minutes at room temperature. The reaction mixture was then allowed to stand overnight. The solvent was 
distilled out under reduced pressure. The residue so obtained was purified by chromatography on a silica gel column 

10 (ethyl acetate/n-hexane = 1/1), whereby 329 mg of yellow powder were obtained (yield: 59%). 

(Reaction 4) 

1 H-2-[1 -Methyl-4-(guanidinoacety1amino)p^ 
15 phenyl]]carboxamide dihydrochloride 

[0510] In a reactor, 100 mg (0.19 mmol) of 1H-2-(1-methyl-4-nitropyrrol-2-yl)benzimidazole-5-[N-[2-methyl-4-[N,N- 
bis(2-chloroethyl)amino]phenyl]]carboxamide were dissolved in 10 m€ of a 1:1 mixed solvent of DMF and methanol, 
followed by the addition of 90 mg of 10% Pd/C and 220 \l€ of 1 N hydrochloric acid under a nitrogen gas atmosphere. 

20 The reactor was purged with hydrogen gas, followed by stirring at room temperature for 2 hours. After the Pd/C was 
filtered off, the filtrate was concentrated to form a DMF solution. To the solution, 32 \iC (0.23 mmol) of triethylamine, 
89 mg (0.58 mmol) of guanidineacetic acid hydrochloride and 120 mg (0.58 mmol) of DCC were successively added 
under ice cooling, followed by stirring at room temperature for one hour. The reaction mixture was allowed to stand 
overnight. White powder was removed by filtration and the filtrate was concentrated under reduced pressure. To the 

25 residue so obtained, a solution of 4N hydrochloric acid/dioxane was added, followed by concentration under reduced 
pressure. The residue was washed with methanol, whereby 84 mg of the title compound were obtained as yellow 
powder (yield: 66%). 

Example 94 (Compound No. 1256) 

30 

1H-2-[1 -Methyl -4-[4-(N,N-dimethyta 
amino]phenyl]]carboxamide hydrochloride 

[051 1] Dissolved in a mixed solvent of 3 m€ of DMF and 3 m€ of methanol was 0.28 g (0.55 mmol) of 1 H-2-(1-methy1- 
35 4-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-[bis(2-chloroethyi)amino]phenyl]]carboxamide, followed by the addition 
of 0.14 m€ of 4 N hydrochloric acid. Using 0.13 g of 10% Pd/C as a catalyst, the reactant was converted to the corre- 
sponding amino derivative by hydrogenation under normal pressure. A DMF solution of the amino derivative was stirred 
under a nitrogen gas stream and ice-cooling, to which 0.16 m€ (1.15 mmol; 2.0 equivalents) of triethylamine and a 
solution of 4-(N,N-dimethylamino)butyrylchloride in methylene chloride, which had been prepared from 0.14 g (0.84 
40 mmol) of 4-(N,N-dimethylamino)butyric acid hydrochloride, were add successively. The resultant mixture was stirred, 
as was, for 2 hours and then allowed to stand overnight. The crystals were filtered off and the filtrate was concentrated 
under reduced pressure. The residue was purified by chromatography on a silica gel column (ethy! acetate/I PA/water 
= 6/2/1; performed twice in total) and was then crystallized from ether-lPA, whereby 0.14 g (0.23 mmol) of the title 
compound were obtained as pale brown crystals (yield: 41.3%). 
45 IR(KBr)cirr 1 : 3421, 1647, 1636, 1541, 1521 

ESI-mass spectrum: m/z ^^gNyOgClg) 583.22, 
Found: 583.85 



50 



55 
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Example 95 (Compound No. 1488) 

1H-2-[4-(4-aminobutuiylamino)-1^ 
carboxamide 

5 

(Reaction 1) 

1 H-2-[1 -methyM-[4-(benzyloxycarbonylam 
(2-chloroethyl)aminoJphenyl]]carboxamide 

10 

[0512] 1H-2-(1-MethyM-nitropyrrol-2-yl)benzimidazole-5-[N-[4-[N,N-bis(2-chloroethyl)amino] 
ide (0.20 g; 0.40 mmol) was dissolved in a mixed solvent of 3 m€ of DMF and 3 m€ of methanol, followed by the addition 
of 0.1 me of 4 N hydrochloric acid. Using 0.14 g of 10% Pd/C as a catalyst, hydrogenation was conducted under normal 
pressure so that the reactant was converted to its corresponding amino derivative. The DMF solution of the amino 

15 derivative was stirred under a nitrogen gas stream and ice cooling, to which 60 \l€ (0.43 mmol; 1.08 equivalents) of 
triethylamine and N-[4-(benzyloxycarbonylamino)butyryl]imidazole, which had been prepared from 0.14 g (0.59 mmol; 
1.5 equivalents) of 4-(benzyloxycarbonylamino)butyric acid and 0.10 g (0.62 mmol; 1.5 equivalents) of CDI in 3 m€of 
DMF, were added. The resultant mixture was stirred, as was, for 4 hours and then allowed to stand overnight. The 
reaction mixture was concentrated under reduced pressure. The residue was purified by chromatography on a silica 

20 gel column (chloroform/methanol = 96/4) and crystallized from ethyl ether, whereby 0.18 g (0.25 mmol) of the title 
compound were obtained as pale ocherous crystals (yield: 63.7%). 
m.p. 118-121°C. 

(Reaction 2) 

25 

1H-2-[4-(4-Aminobutyrylamino)-1-me^ 
carboxamide 

[0513] 1H-2-[4-[4-(Benzyloxycarbonylamino)buty^ 

30 (2-chtoroethyl)amino]phenyl]]carboxamide (0.15 g; 0.2 mmol) was suspended in methanol, followed by the addition of 
60 \i€ (0.24 mmol) of 4 N hydrochloric acid/dioxane. Using 0.07 g of 10% Pd/C as a catalyst, the resultant suspension 
was hydrogenated under normal pressure. After completion of the reaction was confirmed, the reaction mixture was 
concentrated under reduced pressure. The residue was added with 4 N hydrochloric acid/dioxane, followed by con- 
centration. The concentrate was crystallized from IPA, whereby 0.10 g (0.17 mmol) of the title compound were obtained 

35 as yellow crystals (yield: 76.7%). 

IR(KBr)cm* 1 : 3364, 3067, 1649, 1567, 1517, 1396, 1330, 1060, 818 

Example 96 (Compound No. 1536) 

40 iH-2-[1-Methyl-4-(4-morpholinecarbonyl)amino 
phenyl]]carboxamide 

[0514] 1H-2-(1-MethyM-nitropyirol-2^ 

ide (0.15 g; 0.30 mmol) was dissolved in a mixed solvent of 3 m€ of DMF and 4 m€ of methanol, followed by the addition 
45 of 0.4 m€ of 1 N hydrochloric acid. Using 0.08 g of 1 0% Pd/C as a catalyst, hydrogenation was conducted under normal 
pressure so that the reactant was converted to its corresponding amino derivative. The DMF solution of the amino 
derivative was stirred under a nitrogen gas atmosphere and ice cooling, to which 0.10 m€ (0.72 mmol; 2.4 equivalents) 
of triethylamine and 50 u.€ (0.43 mmol; 1 .4 equivalents) of 4-morpholinecarbonylchloride were added. The temperature 
of the resultant mixture was allowed to rise back to room temperature, at which the mixture was stirred for 2.5 hours. 
so The reaction mixture was concentrated under reduced pressure. The residue was purified by chromatography on a 
silica gel column (chloroform/methanol = 92/8) and crystallized from ethyl ether, whereby 0.1 g (0.17 mmol) of the title 
compound were obtained as reddish white crystals (yield: 57.0%). 
IR(KBr)cm _1 : 3421, 1636, 1518, 1256 



Elemental analysis for C 28 H3 1 N 7 03CI 2 , H 2 0: 


Calculated 
Found 


C, 55.82; H, 5.52; N, 16.27 
C, 55.58; H, 5.39; N, 16.09 
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Example 97 (Compound No. 1047) 

1 H-2-[1 -MethyM-(guanidinoacetyte^ 
carboxamide dihydrochloride 

5 

(Reaction 1) 

3-[N,N-Bis(2-chloroethyl)amino]aniline hydrochloride 

10 [0515] 3-[N,N-Bis(2-ch!oroethyl)amino]nitrobenzene (2.0 g; 7.6 mmol) was dissolved in 35 m€ of concentrated hy- 
drochloric acid, followed by the addition of 6.9 g (30.6 mmol; 4.0 equivalents) of tin(ll) chloride dihydrate. The resultant 
mixture was stirred under heat for 1 hour over an oil bath controlled at 100°C. The reaction mixture was allowed to 
cool down to room temperature, followed by dilution with water. The diluted solution was basified with concentrated 
aqueous ammonia and then extracted twice with ethyl acetate. The extract was dried over sodium sulfate and then 

15 concentrated under reduced pressure. The residue so obtained was added with 4 N hydrochloric acid/ dioxane and 
concentrated. The concentrate was then crystallized from a small amount of methanol/ether, whereby 1 .97 g (7.3 mmol) 
of the title compound were obtained as yellow crystals (yield: 96.1%). 
m.p. 195-201 °C. 

20 (Reaction 2) 

1H-2-(1-Methyl-4-nitropyrroI-2-yl)benzimidazole^ 

[0516] 1H-2-(1-Methyl-4-nitropyrrol-2-yl)benzimidazole-5-carboxyIic acid (0.40 g; 1.4 mmol) and 0.38 g (1.4 mmol; 

25 1 .0 equivalent) of 3-[N,N-bis(2-chloroethyl)amino]aniline hydrochloride were suspended in 10 m€ of DMF, followed by 
stirring under a nitrogen gas stream and ice cooling. To the reaction mixture, 0.60 m€ (4.3 mmol, 3.1 equivalents) of 
triethylamine and 0.32 n\€ (2.1 mmol; 1.5 equivalents) of DECP were successively added. The resultant mixture was 
stirred, as was, for 3.5 hours and the allowed to stand overnight. The reaction mixture was then concentrated under 
reduced pressure. The residue was purified by chromatography on a silica gel column (chloroform/ methanol = 98/2), 

30 followed by crystallization from IPA-n-hexane, whereby 0.41 g (0.82 mol) of the title compound were obtained as yellow 
powder (yield: 58.4%). 

(Reaction 3) 

35 lH«2-[4-(guanidinoacetyl)amino-1-methyl-py^ 
carboxamide dihydrochloride 

[0517] 1H-2-(1-Methyl-4-nitropyrol-2-yl)benzim^ 

(0.20 g; 0.40 mmol) was dissolved in a mixed solvent of DMF and methanol, followed by the addition of 0.46 m€ of 1 
40 N hydrochloric acid. Using 0.11 g of 10% Pd/C as a catalyst, hydrogenation was conducted under normal pressure so 
that the reactant was converted to its corresponding amino derivative. The DMF solution of the amino derivative was 
stirred under a nitrogen gas stream and ice cooling, to which 64 u,e (0.46 mmol; 1.1 equivalents), 0.18 g (1.17 mmol; 
2.9 equivalents) of guanidineacetic acid hydrochloride and 0.25 g (1.21 mmol; 3.0 equivalents) of DCC were succes- 
sively added. The temperature of the resultant mixture was allowed to rise back to room temperature, at which the 
45 mixture was stirred for 5 hours. The reaction mixture was allowed to stand overnight. After the solid so obtained was 
filtered off, the filtrate was concentrated under reduced pressure. The residue was purified by chromatography on a 
gel filtration column ("Sephadex LH-20", methanol). Eluted fractions were added with 4 N hydrochloric acid/dioxane, 
concentrated and then washed with ethanol, whereby 0.14 g (0.21 mmol) of the title compound were obtained as white 
crystals (yield: 53.2%). 
so m.p. >250°C. 

IR(KBr)cm-i: 3154, 1657, 1608, 1547, 1497 



55 



Elemental analysis for C 26 H 29 N 9 0 2 Cl2-2HCI-2.5H20: 


Calculated 
Found 


C, 45.36; H, 5.27; N, 18.31; CI, 20.60 
C, 45.67; H. 5.21; N, 18.50 CI, 20.73 
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Example 98 (Ch salt of Compound No. 1056) 

2-[N-[1-Methyl-2-[5-[N-[4-[N,N-bis(2-chloroe^ 
carbamoylethyl-dimethylsulfonium chloride 

5 

[0518] In methanol, 80 mg of 2-[N-[1-methyl-2-[5-[N-[4-[N,N-bis(2-chloroethyl)amlno]phenyl]]carbamoyl]-1H-benz- 
imidazol-2-yl]pyrrol-4-yl]carbamoylethyldimethylsulfonium iodide (I- salt of Compound No. 1056) were dissolved. The 
resulting solution was subjected to ion-exchange chromatography ("DOWEX" 1 x 8, CI type), whereby I" ions as counter 
ions were exchanged by CI- ions. The resulting solution was then purified by gel filtration ("Sephadex LH-20"; methanol), 
10 whereby 45 mg of the target product were obtained as pale yellow powder (yield: 64.5%). 
IR(KBr)cm- 1 : 3418, 1648, 1517, 1417, 1328, 1181, 815 

Test 1 

15 [051 9] To investigate bonding of these compounds with DN A, changes in Tm (melting temperature) were measured. 
With respect of each of these compounds, the measurement was conducted by determining the difference between 
Tm measured when a citrated buffer solution of an A(adenine)-T(thymine) DNA copolymer was added with the com- 
pound and that measured when the compound was not added. For the measurement, a spectrophotometer ("HITACHI 
U-3200 MODEL") was used and for temperature control, "HITACHI SPR-10 MODEL" was used. The results are pre- 

20 sented in Table 5. 

[0520] As a result, the pyrrolyibenzimidazole skeleton according to the present invention or a compound having the 
skeleton as its partial structure was proved to have property to bond to DNA. 



Table 5 



25 


Effects of Invention Compounds on Tm 


Comp'd. No. 


ATm(°C) 




318 


7 




4 


17 


30 


Distamycin 


10 



Test 2 



[0521] A description will next be made of antitumor activities of these compounds. Antitumor activities of represent- 
ative compounds are shown in Table 6. Their antitumor activities were determined by measuring their in vitro inhibition 
of proliferation of tumored cells. Namely, mouse B16 melanoma cells were spread over a 96-well culture plate. One 
day later, each drug was applied. The melanoma cells were then incubated for 3 days in 5% C0 2 at 37°C. Following 
the method reported in Cancer Res., 48, 589-601(1988), the concentration of the drug required to induce 50% inhibition 
on the proliferation was determined. As a comparative example, the results obtained from the application of distamycin 
are also shown. 



TABLE 6 



55 



Antitumor Activity 


Compound 


50% Inhibition (^ig/mL) 


1 


0.23 


2 


0.25 


3 


0.019 


4 


0.04 


6 


0.02 


13 


0.01 


14 


0.57 


15 


0.057 


16 


0.6 


129 


0.18 


223 


1.1 
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TABLE 6 (continued) 



10 



20 



30 



35 



40 



45 



50 
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Antitumor Activity 


Compound 


50% Inhibition 0-j.g/mL) 


247 


2.6 


260 


0.034 


305 


4.2 


310 


0.76 


318 


19.8 


326 


12.0 


336 


0!24 


342 


0.78 


345 


0.045 


424 


0.08 


438 


42.8 


1001 


0.53 


1003 


0.018 


1004 


0.047 


1005 


0.65 


1009 


2.31 


1013 


0.34 


1018 


0.78 


1024 


0.586 


1042 


3.49 


1047 


0.0946 


1048 


5.58 


1049 


0.274 


1056 


0.25 


1072 


0.51 


1076 


0.51 


1076 


0.45 


1077 


0.29 


1208 


2.05 


1256 


4.67 ! 


1260 


3.1 


1464 


0.033 


1480 


0.16 


1488 


2.85 


1520 


0.33 


1524 


0.6 


1528 


0.22 


1536 


0.53 


I OOO 


O 1 


1589 


0.41 


1590 


0.53 


1592 


0.61 


1604 


0.043 


1617 


0.12 


2001 


0.005 


2089 


0.0057 


Distamycin 


36.0 
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Test 3 

[0522] In vivo antitumor activities of these compounds were also studied. P388 leukemia cells (10 6 cells/mouse) 
were intraperitoneal^ transplanted to female CDF! mice. One, five and nine days later, each compound was intraperi- 
toneally administered (at 1 , 3 or 1 0 mg/kg) to the mice. As a blank test, 5% glucose was intraperitoneal^ administered 
at 10 m€/kg to mice. Based on the group of the mice in the blank test as a control group, the effects of the individual 
drugs are shown in terms of ILS. The term "ILS" is represented by the following formula: 



Number of survived Nimb er of survived 

da £? °£ * ? r0 S P " days of the control 

subjected to drug Q roup 
test ^ * 

ILS = x 100 

Number of survived days of the control group 

[0523] When test animals survived 8 weeks after the administration, the number of those survived was recorded 
without calculation of ILS. The results are shown in Table 7. 



TABLE 7 Antitumor Activity in vivo 



Compound 


Concentration 
administered 
(a g/m L) 


.1 


L S 


Survived 
After 8 weeks 

TesteS^Animals 


1 


1 




3 


8 




2 


1 




5 


9 


2/5 (3) 


6 


1 




9 


4 




1 3 


1 


1 


2 


3 


3/5 (3) 


3 0 5. 


1 0 




2 


2 




3 1 0 


1 




8 


8 




10 0 1 


1 0 


I 


1 


5 




2 0 0 1 


1 0 




4 


7 





[0524] The number in parentheses indicate the concentration of compound corresponds 
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Test 4 

[0525] Prepared was a 1 x 10 7 cells/m€ suspension of Colon 26 mouse colon cancer cells in HBSS (Hanks* Balanced 
Salt Solution). A 0.1 rr\€ portion of the cell suspension was subcutaneously transplanted to a lateroabdominal part of 
each female CDF 1 mouse. After the body weight of the mouse was measured on the following day of the transplantation 
of the tumor, a solution of a compound (5% glucose solution containing 5% of Tween 80") was administered into the 
caudal vein of the mouse. On day 15, a tumor was excised and its weight was measured. 

[0526] The percentage of the average tumor weight of each experiment group as calculated by supposing that the 
average tumor weight of the control group not administered with any drug was 100% was calculated as a T/C value. 
[0527] The results are presented in Table 8. Corresponding to each compound number, its T/C value is shown. The 
number in parentheses indicates the concentration of the drug when the T/C value was indicated. 



TABLE 8 



The results of Test 4 


table 8 Compound 


T/C (%) (Concn.mg/Kg) 


1 


29(2) 


1001 


7(6) 


1003 


41 (0.3) 


1005 


20 (15) 


1009 


29 (10) 


1013 


58 (3) 


1017 


30 (3) 


1024 


61 (10) 


1056 


1 (15) 


1256 


60(15) 


Adriamycin 


40(20) 



Advantages of the Invention 

[0528] As is evident from the tests, the compounds according to the present invention act on DNA and are useful as 
anticancer agents. 



Claims 

1 . A compound represented by the following chemical formula (1 ) or a pharmacologically acceptable salt thereof: 

Ri(CH 2 ) m CONH^^>^ N J^J (1). 

H 

wherein X, Y and Z each independently means CH, N, NH, N(CH 2 ) t CH 3 , S or O with the proviso that X, Y and Z 
do not have the same meaning at the same time and t is an integer of 0-5, m and n are integers of 0-5, and R 2 
each independently means a hydrogen atom, a C U20 alkyl group, a C^q haloalkyl group, a C^q alkoxyl group, 
a hydroxyl group, aC^^ alkylthio group, an amino group or a mono- or dialkyl amino group, substituted by a linear 
or branched C^q alkyl group, 

an ammonium group, a trialkylammonium group, substituted by a linear or branched C 1-4 alkyl group, or a group 
selected from among the following formulae, wherein Lh is 

a pharmacologically acceptable anion and and R 12 independently represent a linear or branched C y .^ 0 alkyl 
group 
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*:;>:> :;;;p R -;6 









a sulfonium group or a sulfonium group substituted by a linear or branched C,^ alkyl group, or a group selected 
from among the following formulae, wherein U" and are as defined above; 



+ U * 

\ / 

a substituted or unsubstituted phenyl group, a substituted or gnsubstituted 5-membered heteroring the ring being 
chosen from pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, 

pyrazolyl, thiazolyl, isothiazolyl, isooxazolyl, pyrrolinyl, imidazolidinyl, pyrazolidinyl, pyrazolinyl, furazanyl, tetrahy- 
drofuranyl, triazolyl and tetrazolyl, a substituted or unsubstituted 6-membered heteroring the ring being chosen 
from pyridyl, pyrimidinyl, pyranyl, pyradinyl, pyridazinyl, piperidyl, piperidinyl, piperazinyl, thiomorpholino, 4-methyl- 
1-piperazino, 4-benzyl-1-piperazino, 1-morpholino, 1-piperidino, 4-piperidino, and 4-methyM-piperidino, a substi- 
tuted or unsubstituted fused heteroring, chosen from quinolyl, isoquinolyl, indolyl, isoindolyl, phthalazinyl, quinoxa- 
lyl, quinazolyl, cinnolyl, indolinyl, isoindolinyl, carbazolyl, acridinyl, benzotriazolyl benzisooxazolyl, azaindolyl, aza- 
benzindolyl, benzodioxanyl, piperinyl, or xanthenyl; 

with the substituent(s) on the aforementioned phenyl group or the ring systems being chosen from halogen atoms, 
linear or branched C^. 5 alkyl groups, linear or branched C^. 5 alkoxy groups, (^.3 afkoxycarbonyl groups, 
haloalkyl groups, a cyano group, an amidino group or C^ 3 dialkylamino groups; 

an amidino group or a substituted amidino group chosen from the following formulae, where 1 is defined as above; 



NH NH NH 

J-NHR i:l -J— NHCOR x1 -J-nhcooR!! 
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NH 

JU. 



NH 



'NHCSOR 



11 



NHCSNHR^ 



a guanidino group or a substituted guanidino group chosen from the following formulae, wherein is defined as 
above; 



NH 

-nhJ—nhr 11 



NH 

-NH— L NH COR 11 



-NH 



NH 

x 



NHCOOR 



11 



-NH 



NH 

x 



•NHCSOR 



11 



an amino-acid residual group derived from arginine, histidine or lysine by removal of their carboxyl group; or a 
group represented by the following chemical formula (2): 



? 4 R 



(2) 



wherein R 3 means (CH 2 ) r or (CH 2 ) r O in which r stands for an integer of 0-5 and the O atom is located closer to 
the phenyl group, R 4 means a hydrogen atom, a C^ 0 alkyl group, a C uw alkoxyl group, a halogen atom, a trif- 
luoromethyl group, a cyano group, an amidino group, a guanidino group, a carboxyl group or -COR 7 in which R 7 
means a C^ 5 alkyl groups an alkylamino group chosen from dimethylaminoethylamino, dimethytaminopropylami- 
no, dimethylaminobutylamino, diethylaminoethylamino, diethylaminopropylamino, diethylaminobutylamino, dipro- 
pylaminoethylamino, dipropylaminopropylamino, dipropylaminobutylamino, diisopropylaminoethylamino, diisopro- 
pylaminopropylamino and diisopropylaminobutylamino; an amino group which may be substituted by a phenyl 
group or a phenyl group substituted by a halogen atom, a linear or branched C^ 5 alkyl group, a linear or branched 
C-,,5 alkoxy group, a C,_ 3 alkoxycarbonyl group, a haloalkyl group, a cyano group, an amidino group, or a 
dialkylamino group; or a benzylamino or4-dimethylaminobenzylamino group, R 5 means a hydrogen atom, a C^q 
alkyl group, a C uw alkoxyl group, a halogen atom, or -(CH 2 ) p N(R 8 ) 2 or -(CH 2 ) p NR 8 R 9 in which p stands for an 
integer of 0-5, or R 4 and R 5 may form a ring when R 4 and R 5 take mutually adjacent positions, to yield one of the 
following groups: 



— FU — v 



X // 



-R: 




— R 




R 6 means a hydrogen atom, -(CH 2 ) p N(R 8 ) 2 - or -(CH 2 ) p NR 8 R 9 wherein in each case of R 5 and R 6 , R 8 means 
-CH 2 CH 2 W, R 9 means a C u5 alkyl group or a mesyl group, W means a halogen atom, a hydroxyl group, a mesyloxy 
group, a tosyloxy group or -OCOR 7 in which R 7 and p have the same meanings as defined above. 

A compound according to claim 1, wherein the 5-membered ring containing X, Y and Z is selected from any one 
of pyrrole, 1 -methyl pyrrole, imidazole, 1-methylimidazole, furan and thiophene. 
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3. A compound or a pharmacologically acceptable salt thereof according to claim 2, wherein R^ means a C,.^ 
haloalkyl group or a group represented by the chemical formula (2). 

4. A compound or a pharmacologically acceptable salt thereof according to claim 2, wherein R 2 means a C^q 
haloalkyl group or a group represented by the chemical formula (2). 

5. A compound or a pharmacologically acceptable salt thereof according to claim 3, wherein R 2 means a C^q 
haloalkyl group or a group represented by the chemical formula (2). 

6. A compound or a pharmacologically acceptable salt thereof according to claim 3, wherein R 2 means a substituted 
or unsubstituted amino, guanidino or amidino group. 

7. A compound or a pharmacologically acceptable salt thereof according to claim 6, wherein R 2 means an amino, 
guanidino or amidino group. 

8. A compound or pharmacologically acceptable salt thereof according to claim 4, wherein R n means a substituted 
or unsubstituted amino, guanidino or amidino group. 

9. A compound or pharmacologically acceptable salt thereof according to claim 8, wherein R., means an amino, 
guanidino or amidino group. 

10. A compound or pharmacologically acceptable salt thereof according to claim 4, wherein Rj means a substituted 
or unsubstituted ammonium or sulfonium group. 

11. A compound or pharmacologically acceptable salt thereof according to claim 10, wherein R 1 is a trimethylammo- 
nium, N-methylpicolyl or dimethylsulfonium group. 

12. A compound or pharmacologically acceptable salt thereof according to claim 4, wherein R, means a C^q alkylthio 
group. 

1 3. A pharmaceutical composition comprising as an active ingredient the compound or the pharmacologically accept- 
able salt thereof according to any one of claims 1-12. 

14. Use of the compound or the pharmacologically acceptable salt thereof according to any one of claims 1-12 for the 
preparation of an anticancer composition. 

1 5. Use of the compound or the pharmacologically acceptable salt thereof according to any one of claims 1-12 for the 
preparation of an antiviral composition. 

16. Use of the compound or the pharmacologically acceptable salt thereof according to any one of claims 1-12 for the 
preparation of an antimicrobial composition. 

17. A process for preparing an amino compound represented by the chemical formula (41 ), which comprises reducing 
a compound represented by the chemical formula (40) in the presence of Pd/C as a catalyst. 



F>4 

H 
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A^A_y/ N T^V CONH ( CH ^n^f \ 5 (41) 
H 2 N^^W n 1^J W^R 6 (41) 

H 

wherein X, Y and Z, R 4 , R 5> R 6 and n are as defined in claim 1. 

18. A process according to claim 17, wherein the 5-membered ring containing X, Y and Z is selected from any one of 
pyrrole, 1-methy!pyrrote, imidazole, 1-methylimidazole, furan and thiophene. 

19. A process for preparing a compound represented by the chemical formula (1), which comprises reacting a com- 
pound represented by the chemical formula (7) with a carboxylic acid derivative represented by the chemical 
formula (8). 



Hw/ N Y^V CONH ( CH 2)n R 2 R,(CH 2 ) m COOH 



H 

(7) 



(8) 



Ri(CH 2 ) m CONH— ^^^"^ X^J (1) 

H 

wherein X, Y and Z, R 1t R 2> m and n are as defined in claim 1. 

20. A preparation process according to claim 19, wherein the 5-membered ring containing X, Y and Z is selected from 
any one of pyrrole, 1 -methyl pyrrole, imidazole, 1-methylimidazole, furan and thiophene. 



Pate ntansprU che 

1 . Verbindung der folgenden chemischen Forme! (1 ) Oder ein pharmakologisch vertragliches Salz davon: 

Ri(CH 2 ) m CONH^^>^JI^ (1) 

H 



in der X, Y und Z jeweils unabhSngig CH, N, NH, N(CH 2 ) t CH 3> S Oder O bedeutet, mit der Maftgabe, dass X, Y 
und Z nicht gleichzeitig die gletche Bedeutung aufweisen und t eine ganze Zahl von 0-5 ist, m und n ganze Zahlen 
von 0 - 5 sind, R-, und R 2 jeweils unabhangig ein Wasserstoffatom, einen C^Q-Alkyl-, 10 -Halogenalkyh C^q- 
Alkoxylrest, eine Hydroxylgruppe, einen C^Q-Alkylthiorest, eine Aminogruppe oder einen Mono- Oder Dialkylami- 
norest, der mit einem linearen oder verzweigten C^^-Alkylrest substituiert ist, 

eine Ammoniumgruppe, einen Trial kylammoniumrest, der mit einem linearen oder verzweigten C^-Alkytrest sub- 
stituiert ist, oder einen aus den folgenden Formeln ausgewShlten Rest, wobei U" ein pharmakologisch vertrSgliches 
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Anion ist und und R 12 unabhangig einen linearen oder verzweigten C^.^-Alkylrest darstellen, 



«:£y- :::>p R -;6 




eine Sulfoniumgruppe Oder eine mit einem linearen oder verzweigten C^-Alkytrest substituierte Sulfoniumgruppe 
Oder eine aus den folgenden Formeln ausgewahlte Gruppe, wobei U" und R^ die vorstehend angegebene Be- 
deutung haben; 

^ it + ir 

-N S-R n — N^S-Rn 



eine substituierte oder unsubstituierte Phenylgruppe, einen substituierten oder unsubstituierten 5-gliedrigen He- 
teroring, wobei der Ring aus Pyrrolyl, Furyl, Thienyl, Imidazolyl, Oxazolyt, Pyrazolyl, Thiazolyl, Isothiazolyl, Isoxa- 
zolyl, Pyrroliny!, Imidazolidinyl, Pyrazolidinyl, Pyrazolinyl, Furazanyl, Tetrahydrofuranyl, Triazolyl und Tetrazolyl 
ausgewahlt ist, 

einen substituierten oder unsubstituierten 6-gliedrigen Heteroring, wobei der Ring aus Pyridyl, Pyrimidinyl, Pyranyl, 

Pyradiny!, Pyridazinyl, Piperidyl, Piperidinyl, Piperazinyl, Thiomorpholino, 4-Methyl-1-piperazino, 4-Benzyl-1-pipe- 

razino, 1-Morpholino, 1-Piperidino, 4-Piperidino und 4-Methyl-1-piperidino ausgewahlt ist, 

einen substituierten oder unsubstituierten kondensierten Heteroring, ausgewahlt aus Chinolyl, Isochinolyl, Indolyl, 

Isoindoiyl, Phthalazinyl, Chinoxalyl, Chinazolyl, Cinnolyl, Indolinyl, Isoindolinyl, Carbazolyl, Acridinyl, Benzotria- 

zolyl, Benzisoxazolyl, Azaindolyl, Azabenzindolyl, Benzdioxanyl, Piperinyl oder Xanthenyl; 

wobei der (die) Substituent(en) an der vorstehend erwahnten Phenylgruppe oder den Ringsystemen aus Halo- 

genatomen, linearen oder verzweigten C^-Alkylresten, linearen oder verzweigten C^g-Alkoxyresten, C^-Alk- 

oxycarbonylresten, C-^-Halogenalkylresten, einer Cyanogruppe, einer Amidinogruppe oder CLa-Dialkylaminore- 

sten ausgewahlt ist (stnd); 

eine Amidinogruppe oder eine aus den folgenden Formeln ausgewahlte substituierte Amidinogruppe, wobei R t1 
die vorstehend angegebene Bedeutung hat; 
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NK NH 
J— NKC0R 1X -L-NHCOORii 



NK SH 
■J-NHCSORj., J-NKCSNKRn 

eine Guanidinogruppe Oder eine aus den folgenden Formeln ausgewahlte substituierte Guanidinogruppe, wobei 
die vorstehend angegebene Bedeutung hat; 



NK NH 

II II 
-NK — * — NKRjl 1 -NK— LL -NKCOR 11 

NK NK 
-NK-L NHCOORll -NH— L NKCS ORl 1 

einen von Arginin, Histidin oder Lysin durch Abspalten ihrer CarbonsSuregruppe abgeleiteten Aminosaurerest; 
oder einen Rest der folgenden chemischen Formel (2) bedeutet: 



(2) 



in der R 3 (CH 2 ) r oder (CH 2 ) r O bedeutet, wobei r fOr eine ganze Zahl von 0 - 5 steht und das O-Atom sich naher 
an der Phenylgruppe befindet, R 4 ein Wasserstoffatom, einen C^Q-Alky!-, C^^-AIkoxylrest, ein Halogenatom, 
eine Trifluormethylgruppe, eine Cyano-, Amidino-, Guanidino-, Carboxylgruppe oder-COR 7 , wobei R 7 einen C,, 5 - 
Alkylrest bedeutet; einen Alkylaminorest, ausgewahlt aus einer Dimethylaminoethylamino-, Dimethylaminopropyl- 
amino-, Dimethylaminobutylamino-, Diethylam in oethy (amino-, Diethylaminopropylamino-, Diethylaminobutylami- 
no-, Dipropylaminoethylamino-, Dipropylaminopropylamino-, Dipropylaminobutylamino-, Diisopropylaminoethyl- 
amino-, Diisopropylaminopropylamino- und Diisopropylaminobutylaminogruppe; eine Aminogruppe, die mit einer 
Phenylgruppe oder einer mit einem Halogenatom, einem linearen oder verzweigten C^g-Alkylrest, einem linearen 
oder verzweigten C^-Alkoxyrest, einem C 1 . 3 -Alkoxycarbonylrest, einem C^-Halogenalkylrest, einer Cyano-, 
Amtdinogruppe oder einem C^-Diatkylaminorest substituierte Phenylgruppe substituiert sein kann; oder eine Ben- 
zylamino- oder 4-Dimethylaminobenzylaminogruppe bedeutet, R 5 ein Wasserstoffatom, einen C^^-Alkylrest, ei- 
nen C^Q-Alkoxylrest, ein Hatogenatom oder -(CH 2 ) p N(R 8 ) 2 - oder -(CH 2 ) p NR 8 R 9 bedeutet, wobei p fur eine ganze 
Zahl von 0 - 5 steht, oder R 4 und R 5 einen Ring bilden kftnnen, wenn R 4 und R 5 gegenseitig benachbarte Stellungen 
einnehmen, wobei einer der folgenden Reste erhalten wird: 




344 




EP0 711 768 B1 



5 




R 6 ein Wasserstoffatom, -(CH 2 ) p N(R 8 ) 2 - Oder -(CH 2 ) p NR 8 R 9 bedeutet, wobei in jedem Fall von R 5 und R 6 R 8 
10 -CH 2 CH 2 W bedeutet, R 9 einen 0^5- Alky I rest Oder eine Mesylgruppe bedeutet, W ein Halogenatom, eine Hydro- 

xylgruppe, eine Mesyloxygruppe, eine Tosyloxygruppe Oder -OCOR 7 bedeutet, wobei R 7 und p die vorstehend 
angegebene Bedeutung haben. 

2. Verbindung nach Anspruch 1, in der der X, Y und Z enthaltende 5-gliedrige Ring aus einem von Pyrrol, 1-Methyl- 
15 pyrrol, Imidazol, 1-Methylimidazol, Furan und Thiophen ausgewahlt ist. 

3. Verbindung oder pharmakologisch vertragliches Salz davon nach Anspruch 2, wobei R 1 einen C^^-Halogenal- 
kylrest Oder einen Rest der chemischen Formel (2) bedeutet. 

20 4. Verbindung oder pharmakologisch vertragliches Salz davon nach Anspruch 2, wobei R 2 einen C^^-Halogenal- 
kylrest oder einen Rest der chemischen Formel (2) bedeutet. 

5. Verbindung oder pharmakologisch vertragliches Salz davon nach Anspruch 3, wobei R 2 einen C^^-Halogenal- 
kylrest oder einen Rest der chemischen Formel (2) bedeutet. 

25 

6. Verbindung oder pharmakologisch vertragliches Salz davon nach Anspruch 3, wobei R 2 eine substituierte oder 
unsubstituierte Amino-, Guanidino- oder Amidinogruppe bedeutet. 

7. Verbindung oder pharmakologisch vertragliches Salz davon nach Anspruch 6, wobei R 2 eine Amino-, Guanidino- 
30 oder Amidinogruppe bedeutet. 

8. Verbindung oder pharmakologisch vertragliches Salz davon nach Anspruch 4, wobei R-, eine substituierte oder 
unsubstituierte Amino-, Guanidino- oder Amidinogruppe bedeutet. 

35 9. Verbindung oder pharmakologisch vertragliches Salz davon nach Anspruch 8, wobei R-j eine Amino-, Guanidino- 
oder Amidinogruppe bedeutet. 

10. Verbindung oder pharmakologisch vertragliches Salz davon nach Anspruch 4, wobei eine substituierte oder 
unsubstituierte Ammonium- oder Sulfoniumgruppe bedeutet. 

40 

11. Verbindung oder pharmakologisch vertragliches Salz davon nach Anspruch 10, wobei R 1 eine Trimethylammoni- 
um-, N-Methylpicolyl- oder Dimethylsulfoniumgruppe ist. 

12. Verbindung oder pharmakologisch vertragliches Salz davon nach Anspruch 4, wobei R-, einen C v10 -Alkylthiorest 
45 bedeutet. 

13. Arzneimittel, umfassend als Wirkstoff die Verbindung oder das pharmakologisch vertragliche Salz davon nach 
einem der AnsprQche 1 - 12. 

50 14. Verwendung der Verbindung oder des pharmakologisch vertraglichen Salzes davon nach einem der Ansprtiche 1 
- 12 zur Herstellung eines Mittels gegen Krebs. 

15. Verwendung der Verbindung oder des pharmakologisch vertraglichen Salzes davon nach einem der AnsprQche 1 
- 12 zur Herstellung eines antiviralen Mittels. 

55 

16. Verwendung der Verbindung oder des pharmakologisch vertraglichen Salzes davon nach einem der AnsprQche 1 
- 12 zur Herstellung eines antimikrobiellen Mittels. 
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17. Verfahren zur Herstellung einer Aminoverbindung der chemischen Formel (41), umfassend die Reduktion einer 
Verbindung der chemischen Formel (40) in Gegenwart von Pd/C als Katalysator, 

fV 5 (40, 



H 



h 2 n4^;x> conh(CH!) "<5.r« ««» 

H 

wobei X, Y und Z, R 4 , R 6 , Rg und n die in Anspruch 1 angegebene Bedeutung haben. 

18. Verfahren nach Anspruch 17, wobei der X, Y und Z enthaltende 5-gliedrige Ring aus einem von Pyrrol, 1-Methyl- 
pyrrol, Imidazol, 1-Methylimidazol, Furan und Thiophen ausgewahlt ist. 

19. Verfahren zur Herstellung einer Verbindung der chemischen Formel (1), umfassend die Umsetzung einer Verbin- 
dung der chemischen Formel (7) mit einem CarbonsSurederivat der chemischen Formel (8), 

H N ^^^/ N "rr^ ,5 V- CONH ( CH 2^ R 2 r,(CK 2 ) 0 cooh 




H 

(7) 



(8) 



R,(CH 2 ) m CONH— X J <D 



wobei X, Y und Z, R 1f R 2 , m und n die in Anspruch 1 angegebene Bedeutung haben. 

20. Herstellungsverfahren nach Anspruch 19, wobei der X, Y und Z enthaltende 5-gliedrige Ring aus einem von Pyrrol, 
1-Methylpyrrol, Imidazol, 1-Methylimidazol, Furan und Thiophen ausgewahlt ist. .; 

Revendi cations 

1. Un compose represents par la formule chimique suivante (1) ou I'un de ses sels acceptable d'un point de vue 
pharmacologique: 
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H 

dans lequel X, Y et Z signifient chacun independamment CH, N, NH, N(CH 2 ) t CH 3 , SouO avec la condition que 
X, Y et Z n'aient pas la meme signification en m§me temps et t est un nombre entier compris entre 0 et 5, m et n 
sont des nombres entiers compris entre 0 et 5, R, et R 2 signifient chacun independamment, un atome d'hydrogene, 
un groupement alkyle C U2 q* un groupement haloalkyle C^q, un groupement alcoxyle C 1<10) un groupement hy- 
droxyle, un groupement alkylthio 10 » un groupement amino ou un groupement amino monoalkyle ou dialkyle, 
substitue par un groupement alkyle C^q lineaire ou ramifie, un groupement ammonium, un groupement trialky- 
lammonium, substitue parun groupement alkyle lineaire ou ramifie ou un groupement choisi parmi lesformules 
suivantes, dans lesquelles U- est un anion acceptable d'un point de vue pharmacologique et R 1 ^ et R 1 2 represented 
independamment un groupement alkyle C^q lineaire ou ramifie 







cq. eo,s„ ecu 

R n Rn 

un groupement sulfonium ou un groupement sulfonium substitue par un groupement alkyle lineaire ou ramifie, 
ou un groupement choisi parmi les formules suivantes, dans lesquelles U* et sont definis comme indique ci- 
dessus ; 

un groupe phenyle substitue ou non substitue, un heterocycle a 5 membres, substitu6 ou non substitue, le cycle 
etant choisi parmi le pyrrolyl, le furyl, lethienyl, I'imidazolyl, I'oxazolyl, le pyrazolyl, le thiazolyl, I'isothiazolyl, I'isooxa- 
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zolyl, le pyrrolinyl, I'imidazolidinyl, le pyrazolidinyl, le pyrazolinyl, le furazanyl, le tetrahydrofuranyl, le triazolyl et le 
tetrazolyl, 

un heterocycle a 6 membres, substitue ou non substitue, le cycle etant choisi parmi le pyridyl, le pyrimidinyl, le 
pyranyl, le pyradinyl, le pyridazinyl, le piperidyl, le piperidinyl, le piperazinyl, le thiomorphalino, le 4-methyl-1-pi- 
perazino, le 4-benzyl-1-piperazino, le 1-morpholino, le 1-piperidino, le 4-giperidino et le 4-methyM-piperidino, 
un heterocycle condense substitue ou non substitue, choisi parmi le quinolyl, Pisoquinolyl, I'indolyl, I'isoindolyl, le 
phthalazinyl, le quinoxalyl, le quinazolyl, le cinnolyl, I'indolinyl, I'isoindolinyl, le carbazolyl, i'acridinyl, le benzotria- 
zolyl, le benzisooxazolyl, I'azaindolyl, I'azabenzindolyl, le benzodioxanyl, le piperinyl ou le xanthenyl; 
avec le ou les substituants sur le groupement phenyle mentionne ci-dessus ou les systemes cycliques etant choisis 
dans les groupements d'atomes d'halogene, les groupements alkyle lineaires ou ramifies, les groupements 
alcoxyle C^ 5 lineaires ou ramifies, les groupements alcoxycarbonyle C^, les groupements haloalkyl C^, un 
groupement cyano, un groupement amidino ou des groupements dialkylamino C-,^; un groupement amidino ou 
un groupement amidino substitue choisi parmi les formules suivantes, dans lesqueltes R n est defini comme ci- 
dessus ; 

# 

NH Nri NK 

— Lnhr 1x -L NKCORll J— nhcoor 11 



NH NK 
— L NKCSOR xl -LnHCSNKR 1il 

un groupement guanidino ou un groupement guanidino substitue choisi parmi les formules suivantes, dans les- 
quelles est defini comme ci-dessus ; 

NH * NH 
-NkJLnHR 1x -NH— LnKCOR 1x 

NH NK 
^NH— L NH COOR 11 -NH— L NKCS0Rii 

un groupement residuel acide amine derive de I'arginine, de I'histidine ou de la lysine par la suppression de son 
groupement carboxyle ; 

ou un groupement represents par la formule chimique suivante (2) : 




dans laquelle R 3 represente (CH 2 ) r ou (CH 2 ) r O, ou r represente un nombre entier compris entre 0 et 5, ou I'atome 
O est situe a proximite du groupement phenyle, ou R 4 represente un atome d'hydrogene, un groupement alkyle 
C-mo. un groupement alcoxyle C^q, un atome d'halogene, un groupement trifluoromethyle, un groupement cyano, 
un groupement amidino, un groupement guanidino, un groupement carboxyle ou un groupement -COR 7 dans 
lequel R 7 repr6sente un groupement alkyle C^. 5 ; un groupement alkylamino, choisi parmi le dimethylaminoethy- 
lamino, le dimethylaminopropylamino, le dimethylaminobutylamino, le diethylaminoethylamino, le diethylamino- 
propylamino, le diethylaminobutylamino, le dipropylaminoethylamino, le dipropylaminopropytamino, te dipropyla- 
minobutylamino, le diisbpropylaminoethylamino, le diisopropylaminopropylamino et le 
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diisopropylaminobutylamino ; un groupement amino qui peut etre substitue par un groupement phenyle ou un 
groupement phenyle substitue par un atome d'halogene, un groupement alkyle C-,^ lineaire ou ramifie, un grou- 
pement alcoxyle C A _ 5 lineaire ou ramifie, un groupement alcoxycarbonyle C u3 , un groupement haloalkyle C^, un 
groupement cyano, un groupement amidino ou un groupement dialkylamino ; ou un groupement benzylamino 
ou4-dimethylamtnobenzylamino, R 5 represente un atome d'hydrogene, un groupement alkyl C 1 . 10 > un groupement 
alcoxyle C,. 10l un atome d'halogene, ou-(CH 2 ) p N(R 8 ) 2 ou - (CH 2 ) p NR 8 R 9 dans lequel p represente un nombre 
entier compris entre 0 et 5, ou R 4 et R 5 peuvent former un cycle lorsque R 4 et R 5 prennent des positions mutuel- 
lement adjacentes afin de produire Tun des groupements suivants; 




ou R 6 represente un atome d'hydrogene, - (CH 2 ) p N(R 8 ) 2 ou - (CH 2 ) p NR 8 R 9 ou quels que soient R 5 et Rq, R 8 
represente - CH 2 CH 2 W, R 9 represente un groupement alkyle C^ 5 ou un groupement mesyl, ou W represente un 
atome d'halogene, un groupement hydroxyle, un groupement mesyloxy, un groupement tosyloxy ou un groupe- 
ment-OCOR 7 dans lequel R 7 et p ont les memes significations que celles definies ci-dessus. 

2. Compose selon la revendication 1, dans lequel le cycle a 5 membres contenant X, Y et Z est choisi parmi I'un 
quelconque du pyrrole, du 1-m6thy I pyrrole, de I'imidazole, du 1 -methyl imidazole, du furanne etdu thiophene. 

3. Compose ou I'un de ses sels acceptable d'un point de vue pharmacologique selon la revendication 2, dans lequel 
R 1 represente un groupement haloalkyle C^q ou un groupement represente par la formule chimique (2). 

4. Compose ou I'un de ses sels acceptable d'un point de vue pharmacologique selon la revendication 2, dans lequel 
R 2 represente un groupe haloalkyle C r C 10 , ou un groupe represente par la formule (2). 

5. Compose ou I'un de ses sels acceptable d'un point de vue pharmacologique selon la revendication 3, dans lequel 
R 2 represente un groupe haloalkyle C^C^, ou un groupe represente par la formule (2). 

6. Compose ou I'un de ses sels acceptable d'un point de vue pharmacologique selon la revendication 3, dans lequel 
R 2 represente un groupe amino substitue ou non substitue, un groupe guanidino ou amidino. 

7. Compose ou I'un de ses sels acceptable d'un point de vue pharmacologique selon la revendication 6, dans lequel 
R 2 represente un groupe amino, guanidino ou amidino. 

8. Compose ou I'un de ses sels acceptable d'un point de vue pharmacologique selon la revendication 4, dans lequel 
R 1 represente un groupe amino substitue ou non substitue, un groupe guanidino ou amidino. 

9. Compose ou I'un de ses sels acceptable d'un point de vue pharmacologique selon la revendication 8, dans lequel 

represente un groupe amino, guanidino ou amidino. 

10. Compose ou Tun de ses sels acceptable d'un point de vue pharmacologique selon la revendication 4, dans lequel 
R 1 represente un groupe ammonium ou sulfonium substitue ou non substitue. 

1 1 . Compose ou I'un de ses sels acceptable d'un point de vue pharmacologique selon la revendication 1 0, dans lequel 

represente un groupe trimethylammonium, N-methylpicolyl ou dimethylsulfonium. 

12. Compose ou I'un de ses sels acceptable d'un point de vue pharmacologique selon la revendication 4, dans lequel 
R 1 represente un groupement alkylthio C^q. 

13. Composition pharmaceutique comprenant comme substance active le compose ou I'un de ses sels acceptable 
d'un point de vue pharmacologique selon Tune quelconque des revendications 1 a 12. 

1 4. Utilisation du compose ou de I'un de ses sels acceptable d'un point de vue pharmacologique selon I'une quelconque 
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des revendications 1 a 12 pour la preparation d'une composition anticancereuse. 

1 5. Utilisation du compost ou de I'un de ses sels acceptable d'un point de vue pharmacologique seion I'une quelconque 
des revendications 1 a 12 pour la preparation d'une composition antivirale. 

16. Utilisation du compose ou de I'un de ses sels acceptable d'un point de vue pharmacologique selon I'une quelconque 
des revendications 1 a 12 pour la preparation d'une composition antimicrobienne. 

17. Procede pour la preparation d'un compose amino represente par la formule chimique (41), qui comprend la re- 
duction d'un compose represente par la formule chimique (40) en presence de Pd/C comme catalyseur 




(40) 



(41) 



H 



dans laquelle X, Y et Z, R 4 , R 5 , Rg et n sont comme definis dans la revendication 1 . 

18. Procede selon la revendication 17, dans lequel le cycle a 5 membres contenant X, Y et Z est choisi parmi I'un 
quelconque du pyrrole, du 1-methylpyrrole, de I'imidazole, du 1 -methyl imidozoie, du furane et du thiophene. 

19. Procede pour la preparation d'un compose represente par la formule chimique (1), qui comprend les etapes de 
faire reagir un compose represente par la formule chimique (7) avec un derive d'acide carboxylique represente 
par la formule chimique (8): 



H N^^^' N T"^ C ° NH(CH2)nR2 Ri(CK 2 ) m COOH 
f (8) 

(7) 



H 

ou X, Y et Z, R n , R 2 , m et n sont comme definis dans la revendication 1 . 

20. Proc6d6 de preparation selon la revendication 19, dans lequel le cycle a 5 membres contenant X, Y et Z est choisi 
parmi I'un quelconque du pyrrole, du 1-methylpyrrole, de I'imidazote, du 1-m6thy1imidazole, du furanne et du thiophene. 
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CHEMICAL COMPOUNDS 

FIELD OF THE INVENTION 
This invention relates to non-steroidal compounds that are or are believed to 
5 be modulators of androgen, glucocorticoid, mineralocorticoid, and progesterone 
receptors, and also to the methods for the making and use of such compounds. 

BACKGROUND OF THE INVENTION 
Nuclear receptors are a class of structurally related gene expression 
modulators that act as ligand-dependent transcription factors (R.M. Evans, Science 
10 240, 889 (1988)). The steroid receptors, namely the androgen receptor, the estrogen 
receptor, the glucocorticoid receptor, the mineralocorticoid receptor, and the 
progesterone receptor represent a subclass of the nuclear receptor superfamily. 
Nuclear receptor ligands in this subclass exert their effects by binding to an 
intracellular steroid hormone receptor. After the receptor-ligand complex is 
15 translocated to the nucleus of the cell, the complex binds to recognition sites on 
DNA, which allows for the modulation of certain genes. 

Certain substances have demonstrated the ability to exhibit their activity in a 
tissue selective manner. In other words, tissue selectivity allows a nuclear receptor 
ligand to function as an agonist in some tissues, while having no effect or even an 
20 antagonist effect in other tissues. The term "selective receptor modulator" (SRM) has 
been given to these molecules. A synthetic compound that binds to an intracellular 
receptor and mimics the effects of the native hormone is referred to as an agonist. A 
compound that inhibits the effect of the native hormone is called an antagonist. The 
term "modulators" refers to compounds that have a spectrum of activities ranging 
25 from full agonism to partial agonism to full antagonism. The molecular basis for this 
tissue selective activity is not completely understood. Without being limited to any 
particular explanation, particular ligands put nuclear receptors in different 
conformational states. These states dictate the ability of coactivators, corepressors, 
and other proteins to be recruited by the nuclear receptor ("NR"). The unique 
30 cofactor-NR ensembles are the gene transcription factors that are thought to 
modulate tissue selective effects. 

Ligand-mediated effects through the action of nuclear receptors are not 
limited to the classical genotropic mechanism outlined above. It is thought that 
some, If not all, of the separation of anabolic and general homeostatic effects from 
35 the stimulation of sexual tissues can be explained by a particular ligand's ability to 
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potentiate non-genotropic pathways. One example of liganded nuclear receptor 
induction of non-genotropic pathways is found in the work of S. C. Manolagas et al., 
Ce//, 104, 719-730. The action of a sex steroid NR on osteoblasts and other cell 
types is shown to involve the Src/Shc/ERK signaling pathway. This activity is 

5 mediated through the ligand binding domain of the sex steroid nuclear receptor 
alone. The NR DNA-binding domain is not required to attenuate etoposide-induced 
apoptosis in/HeLa cells. An NR lacking the DNA binding domain cannot function in 
the classical mode, acting as a transcription factor. 

Nuclear receptor steroid ligands are known to play important roles in the 

1 0 health of both men and women. In regard to men's health, testosterone (T) and 
dihydrotestosterone (DHT), for example, are endogenous steroidal ligands for the 
androgen receptor that likely play a role in every tissue type found in the mammalian 
body. During the development of the fetus, androgens play a role in sexual 
differentiation and development of male sexual organs. Further sexual development 

15 is mediated by androgens during puberty. Androgens play diverse roles in the adult 
including stimulation and maintenance of male sexual accessory organs and 
maintenance of the musculoskeletal system. Cognitive function, sexuality, 
aggression, and mood are some of the behavioral aspects mediated by androgens. 
Androgens affect the skin, bone, and skeletal muscle, as well as blood lipids and 

20 blood cells. 

The study of androgen action and male reproductive dysfunction continues to 
expand significantly. In fact, only recently has the definition of a disease state been 



